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QUINAZOLINE DERIVATIVES FOR THE TREATMENT OP T CELL MEDIATED DISEASES 

This invention concerns a new therapeutic use of certain quinazoline derivatives, or 
pharmaceutically-acceptable salts thereof. The compounds have been found to possess 
5 pharmacological properties of use in the treatment of autoimmune diseases or medical 
conditions, for example T cell mediated disease such as transplant rejection or rheumatoid 
arthritis. 

A critical requirement of the immune system is the ability to differentiate between 
"self • and "non-self ' (ie. foreign) antigens. This discrimination is required to enable the 
10 immune system to mount a response to foreign proteins such as those on the surface of 
pathogens whilst maintaining tolerance to endogenous proteins and thereby preventing 
damage to normal tissues. An autoimmune disease results when self-tolerance breaks down 
and the immune system reacts against tissues such as the joints in rheumatoid arthritis or 
nerve fibres in multiple sclerosis. Stimulation of the human immune response is dependent on 
15 the recognition of protein antigens by T cells. However T cells do not become activated by 
and respond to antigen alone but are only triggered into action when the antigen is complexed 
with major histocompatibility complex (MHC) molecules on the surface of an antigen- 
presenting cell such as a B cell, macrophage or dendritic cell. Thus T cell activation requires 
the docking into the T cell receptor of the peptide/MHC complex expressed on an antigen- 
20 presenting cell. This interaction, which confers the antigen specificity to the T cell response, 
is essential for foil activation of T lymphocytes. Subsequent to this docking, some of the 
earliest signal transduction events leading to foil T cell activation are mediated through the 
action of multiple tyrosine-specific protein kinases (E. Hsi et aL, I Biol. Chem. 1989, 264, 
10836) including p56 /e * and ZAP-70. The t>rosine kinase p56 lek is a lymphocyte specific 
25 member of the src family of non-receptor protein tyrosine kinases (J. D. Marth et aL 
CeU, 1985, 43, 393). The enzyme is. associated with the inner surface of the plasma 
membrane where it binds to the T cell receptor associated glycoproteins CD4 (in helper 
T cells) and CD8 (in cytotoxic or killer T cells) (C. E. Rudd et aL Proc. Natl. Acad. Sci. USA. 
1988, 85, 5190 and M. A. Campbell etaL EMBOL 1990, 9, 2125). 
30 It is believed that p56 tek tyrosine kinase plays an essential role in T cell activation as, 

for example, the loss of p56 /c * expression in a human Jurkat T cell line prevents the normal 
T cell response to stimulationof the T cell receptor (D. B. Straus et a].. Cell. 1992, 70, 585) 
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and a deficiency in p56 ,ci expression causes severe immune deficiency in humans 
(F. D. Goldman _et al.. J. gin. Invest. 1998. 103, A7\) 

Certain autoimmune conditions or diseases such as inflammatory diseases (for 
example rheumatoid arthritis, inflammatory bowel disease, glomerulonephritis and lung 
5 fibrosis), multiple sclerosis, psoriasis, hypersensitivity reactions of the skin, atherosclerosis, 
restenosis, allergic asthma and insulin-dependent diabetes are believed to be associated with 
inappropriate T cell activation (see, for example, J. H. Hanke et aL jhflanm Res , 1995, 44, 
357). In addition the acute rejection of transplanted organs can also be interpreted as a 
consequence of inappropriate T cell activation. Therefore, compounds which modulate T cell 
10 activation by way of inhibition of one or more of the multiple tyrosine-specific protein kinases 
which are involved in the early signal transduction steps which lead to full T cell activation, 
for example by way of inhibition of p56" tyrosine kinase, are expected to provide therapeutic 
agents for such pathological conditions. 

Without wishing to imply that the compounds disclosed in the present invention 
15 possess pharmacological activity only by virtue of an effect on a single biological process, it is 
believed that the compounds modulate T cell activation by way of inhibition of one or more of 
the multiple tyrosine-specific protein kinases which are involved in the early signal 
transduction steps which lead to full T cell activation, for example by way of inhibition of 
p56 ie * tyrosine kinase. 

20 In particular, the quinazoline derivatives disclosed in the present invention are 

expected to be useful as immunoregulation or immunosuppressive agents for the prevention or 
treatment of organ rejection following transplant surgery. 

Agents of this kind would offer therapy for transplant rejection and autoimmune 
diseases whilst avoiding toxicities associated with the commonly used, less selective 

25 immunosuppressants. The leading agent for the prevention or treatment of transplant rejection 
is cyclosporin A which, although effective, is often associated with side-effects such as renal 
damage and hypertension which results in kidney failure in a substantial number of patients. 
It is contemporary practice to treat rheumatoid arthritis initially with symptom relief agents 
such as NSAIDs, which do not have any beneficial effect on disease progression and are often 

30 associated with unwanted side-effects. A rationally based, disease modifying agent, without 
such deleterious side-effects, would therefore offer significant benefits in the prevention or 
treatment of transplant rejection or autoimmune conditions such as rheumatoid arthritis. 



WO 03/045395 PCT/GB02/05222 

-3- 

As stated above, the present invention is based, in particular, on the discovery that the 
quinazoline derivatives disclosed in the invention modulate T cell activation by way of 
inhibition of one or more of the multiple tyrosine- specific protein kinases which are involved 
in the early signal transduction steps which lead to full T cell activation. Accordingly 
5 compounds disclosed in the present invention possess higher inhibitory potency against 
particular non-receptor tyrosine kinases such as p56 /£ * tyrosine kinase than against other 
non-receptor tyrosine kinases or against receptor tyrosine kinases (RTKs) such as epidermal 
growth factor (EGF) RTK and/or VEGF RTKL In general, the quinazoline derivatives 
disclosed in the invention possess sufficient potency in inhibiting non-receptor tyrosine 

10 kinases such as p56 /c * tyrosine kinase that they may be used in an amount sufficient to inhibit, 
for example, p56** tyrosine kinase whilst demonstrating reduced potency, preferably whilst 
demonstrating no significant activity, against RTKs such as EGF RTK or VEGF RTK. Thus 
the quinazoline derivatives disclosed in the invention can be used in the clinical management 
of those particular diseases which are sensitive to inhibition of such non-receptor tyrosine 

15 kinases, for example autoimmune diseases or medical conditions, for example T cell mediated 
disease such as transplant rejection or rheumatoid arthritis. 

According to one aspect of the invention there is provided the use of a quinazoline 
derivative of the Formula I 




(R 1 ) m j 

20 wherein mis 0,1, 2 or 3; 

each R 1 group, which may be the same or different, is selected from halogeno, 
triihioromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy, 
carbamoyl, (l-6Qalkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkyIsuIphinyl, (l-6Qalkylsulphonyl, 

25 (l-6C)aDcylamino, di-[(l-6Qalkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
£LN-di-[(l-6C)alkyl]carbamoyl, (2-6Qalkanoyl, (2-6Qalkanoyloxy, (2-6Qalkanoylamino, 
N-(l -6Qalkyl-(2-6QaLlkanoy]amino, (3-6C)alkenoylamino, N-(l-6C)alkyl- 
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(3-6Qalkenoylamino, (3-6C)aIkynoylamino, N-(l-6C)attyl-(3-6C)alkynoylainino, 
N^l^Qalkylsulpharooyl, Nj2-di-[(1.6C)alkyI]sulphamoyI, (l-6QaDcanesu^h(mylamino and 
N-(l-6Qalkyl-(l-6C)adkanesuIphonylainino, or from a group of the formula : 

tf-X 1 - 

5 wherein X 1 is a direct bond or is selected from 0, S, SO, S(?2, NCR 4 ), CO, CHCOR 4 ), 

CONCR 4 ), N(R 4 )CO, S02N(R 4 ), N^SOj, OC(R\ SQR*h and Nfl^CCR 4 )* wherein R 4 is 
hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryI-(l-6C)alkyl, (3-7C)cycloalkyI, (3-7Qcycloalkyi- 
(l-6C)alkyl, (3-7C)cycloaIkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, or (R 1 )™ is (l-3Qalkylenedioxy, 

10 and wherein adjacent caibon atoms in any (2-6C)alkylene chain within a R 1 substituent 

are optionally separated by the insertion into the chain of a group selected from O, S, SO, SQ2; 
NCR 5 ), CO, CHpR 5 ), CONOR 5 ), NfR^O, SCfeNCR 5 ), N^Oz, CH=CH and OC wherein 
R s is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HOC- group within a R 1 substituent optionally bears at 

15 the terminal CHj= or HO position a substituent selected from halogeno, carboxy, carbamoyl, 
(l-6C)aDcoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]caibamoyl, 
amino-(l-6C)alkyl, (l-6Qalkylamino-(l-6C)alkyl and mH0^Qalkyl]animo-(l-6Qalkyi or 
from a group of the formula : 

Q 4 -X 2 - 

20 wherein X 2 is a direct bond or is selected from CO and NfR^CO, wherein R 6 is hydrogen or 
(l-6Qalkyl, and Q 4 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH 2 or CH 3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 

25 selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)aIkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulphinyl, (l-6Qalkylsulphonyl, (l-6Qalkylamino, di-[(l-6Qallryl]anuno, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,H-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N,-(l-6C)alkyl- 
(2-6Qalkanoylamino, N-(l-6C)alkylsulphamoyl, EH-di-[(l-6C)alkyl]sulphamoyl, 

30 (l-6Qalkanesulphonyiamino and N-(l-6X^alkyl-(l-6C)alkanesulphonylamino, or from a 
group of the formula : 

-X'-Q 5 
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wherein X 3 is a direct bond or is selected from O, S, SO, SO2, NfR 7 ), CO, CH(OR 7 ), 
CON(R 7 ), N(R 7 )CO, S0 2 N(R 7 ), N(R 7 )SCb, CflOaO, C^S and N^CCR 7 ^, wherein R 7 is 
hydrogen or (l-6C)aIkyl, and Q 5 is aryl, aryl-(l-6C)alkyl, (3-7QcycloalkyI, (3-7C)cycloalkyl- 
(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7Qcycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaiyl- 

5 (l-6Qalkyl,heterocyclylorheterocyclyl-(l-6C)alk3d, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 
optionally bears 1 , 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6QaIkyl, 
(2-8C)alkenyl, (2-8Qalkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyIoxy, 

10 (1 -6C)alkylthio, (1 -6C)alkylsulphinyl, (1 -6Qalkylsulphonyl, (1 -6Qalkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycaibonyl, N-(l -6C)alkylcarbamoyl, 
N.N-di-[(l-6C)alkyl]carbamoyL (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6Qalkanoylamino, 
N-(l^C)alkyH2-6C)alkanoylam 

N,N-di-[(l-6C)alkyl]sulphamoyl, (1 -6C)alkanesulphonylamino and N-(l-6C)alkyI- 
15 (1 -6C)alkanesulphonylamino, or from a group of the formula : 

-X<-R 8 

wherein X 4 is a direct bond or is selected from O and NCR 9 ), wherein R 9 is hydrogen or 
(l-6Qalkyl, and R 8 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6Qalkylammo-(l-6QaIkyl, di-[(l-6C)alkyl]amino- 
20 (l-6C)alkyl, (2-6Qalkanoylamino-(l-6C)alkylor (l-6C)alkoxycarbonylamino-(l-6C)alk>4, 
or from a group of the formula : 

-X 5 -Q 6 

wherein X 5 is a direct bond or is selected from O, CO and N(R 10 ) f wherein R 10 is hydrogen or 
(l-6C)alkyl, and Q 6 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyi 
25 or beterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same 
or different, selected from halogeno, (l-6C)alkyl and (l-6C)aIkoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo or thioxo substituents; 

R* is hydrogen or (l-6C)aDcyl; 
30 R 3 is hydrogen or (1 -6C)alkyl; 
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Z is a direct bond or is selected from O, S, SO, SOj, N(R"), CO, CH(OR u ), 
CON(R»),N(R")CO, S02W"),m")S02, OC(R."h, SCQL"^ mdm")C(R}\ 
wherein R n is hydrogen or (l-6C)aIkyl; 

Q 1 is aryl, aryl-(l-6C)alkyl, (3-7Qcycloalkyl, (3-7C)cycloalkyl-(l-6Qalkyl, 
5 (3-7C)cycloalkenyl, (3-7QcycloalkenyHl-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, 
heterocyclyl or heterocyclyl-(l-6C)alkyl, or, when Z is a direct bond or O, Q 1 may be 
(l-6Qalkyl, (2-8C)alkenyl, (2-8QaDcynyl, halogeno-(i-6C)alkyl, hydroxy-{l-6C)alkyl, 
(l-6Qa!koxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylainino- 
(l-6C)alkyl. di-f(l-6C)alkyl]amino<1.6C)alkyl, (l-6QaDcyltbjo-<l-6Qalkyl, 
10 (l-6Qa!kylsulphinyHl-6C)alkyl or (l-6Qalkylsulphonyl-(l-6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q'-Z- 
group are optionally separated by the insertion into the chain of a group selected from O, S, 
SO, S0 2 , N(R 12 ), CO, CH(OR 12 ), CON(R 12 ), N(R ,2 )CO, SOjN^ 12 ), N(R ,2 )S02, CH=CH and 
OC wherein R 12 is hydrogen or (l-6Qalkyl, 
15 and wherein any CHj=CH- or HC=C- group within the Q'-Z- group optionally bears at 

the terminal CH 2 = or HO position a substituent selected from halogeno, carboxy, carbamoyl, 
(l-6Qalkoxycarbonyl, N-(l-6QaIkylcarbamoyl, >LH-di.[(l-6Qalkyl]carbamoyl, 
amino-(l-6C)alkyl, (l^Qalkylaraino-(l-6Qalkyl and di-[(l^alkyl]amin(Kl-6C)alkyl or 
from a group of the formula : 
20 Q'-X 6 - 

wherein X 6 is a direct bond or is selected from CO and N(R 13 )CO, wherein R u is hydrogen or 
(l-6C)alkyl, and Q 7 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)aIkyl, heterocyclyl 
or heterocyclyl-(l-6Qalkyl, 

and wherein any CH 2 or CHj group within the Q'-Z- group optionally bears on each 
25 said CH 2 or CH 3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6Qalkoxy, (l-6Qalkylthio, 
(l-6C)alkylsulphinyl, (l-6Qalkylsulphonyl, (l-6C)alkylamino, m-[(l-6Qalkyl]amino, 
(]-6Qalkoxycarbonyl, N-{1 -6C)alky]carbamoyl, EN-di-[(l-6Qalkyl]carbamoyl, 
(2-6C)aDcanoyl, (2-6Qalkanoyloxy, (2^Qalkanoylamino, £J-(l-6C)alkyl- 
30 (2-6C)aIkanoylamino, M-(l-6C)alkylsulphamoyl, N,H-di-[(l-6Qallcyl]sulphamoyl, 
(l^Qalkanesulphonylamino and N-(l-6QalkyHl-6QaIkanesulphonylainino, or from a 
group of the formula : 
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-X 7 -Q 8 

wherein X 7 is a direct bond or is selected from O, S, SO, SO* N(R 14 ), CO, CH(OR 14 ), • 
CON(R 14 ), N(R ,4 )CO, S0 2 N(R 14 ), N(R ,4 )SCfe, C^^O, C&'hS and N(R I4 )C(R I4 )2, 
wherein R 14 is hydrogen or (l-6C)alkyl, and Q 8 is aryi, aryl-(l-6C)alkyi, (3-7QcycloalkyI, 
5 (3-7C)cycloalkyl-(1.6Qalkyl, (3-7C)cycloalkenyl, (3-7Qcycloalkenyl-(l-6Qalkyl, 
heteroaryl, heteroaryl-(l-6C)alkyi, heterocyclyl or heterocyclyl-(l-6C)alkyi, 

and wherein any aryl, heteroaryl or heterocyclyl group within the Q l -Z- group 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifJuoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 

10 (2-8C)aIkenyl, (2-8Qalkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6Qalkyithio, (l-6QalkylsulphinyL (l-6Qalkylsulphonyl, (l-6QaDcylamino, 
di-[(l-6Qalkyl]ainino, (l^alkoxycarbonyl, NK^Qalkylcarbamoyl, 
MJa-<ii-[(l-6C)alkyl]carbanioyl, (2-6C)alkanoyl, (2-6QaDcanoyloxy, (2-6QaDcanoylamino, 
N<l^QalkyK2^Qalkanoylarmno, N-<l-6C)alkylsulphamoyl, 

15 N^-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and N-(l-6C)alkyl- 
(l-6Qalkanesulphonylamino, or from a group of the formula : 

-X 8 -R" 5 

wherein X 8 is a direct bond or is selected from O and N(R 16 ), wherein R 16 is hydrogen or 
(l-6C)allcyl, and R 15 is halogeno-(l-6QaIkyl, hydroxy-(1.6C)aIkyl, (l-6C)alkoxy-(l-6C)alkyl, 
20 cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6Qalkylamino-(l-6C)alkyl or 
di-[(l-6C)alkyl]amino-(l-6X0a]k>4, or from a group of the formula : 

-X'-Q 9 

wherein X 9 is a direct bond or is selected from O, CO and N(R 17 ), wherein R 17 is hydrogen or 
(l-6Qalkyl, and Q 9 is aryi, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-{l-6C)alkyl, heterocyclyl 
25 or heterocyclyl-<l-6C)alkyl which optionally bears 1 or 2 substituents, which may be the same 
or different, selected from halogeno, (l-6QaDcyl and (l-6C)alkoxy, 

and wherein any heterocyclyl group within the Q'-Z- group optionally beats 1 or 2 oxo 
or thioxo substituents; and 

Q 2 is an aryl group of formula la 
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G2 




wherein G 1 is selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, 
carbamoyl, (l-6QaDcyl, (2-8Qalkenyl, (2-8Qalkynyl, (l-6QaIkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6Qalkylthio, (l-6Qalkylsulphinyl, (l-6C)aIkylsulphonyl, 
5 (l-6QalkyIamino, di-[(l^Qa!kyl]amino, (1 -6Qalkoxycarbonyl, N^l^Qalkylcarbamoyl, 
liN-di-Kl-eQalkylJcaihamoyl, (2-6Qalkanoyl, (2-6C)alkanoy!oxy, (2-6Qalkanbylamino, 
^(l-6Qalk)d-(2^C)alkanoylamino, (3-6QaIkenoylamino, N-(l-6C)alkyI- 
(3-6Qalkenoylamino, (3-6QalkynoyIamiiio, N-( 1 -6Qalkyl-(3^Qalkynoylamino, 
N^l-6QaIkylsulphamo>iN,N^-[(l-6Qalkyl]sulphainoyl, (l-6Qalkanesulphonylamino and 
10 N^l-6QalkyHl^Qalkanesulphonylamino, or from a group of the formula : 

-X ,0 -R 18 

wherein X 10 is a direct bond or is selected from O and N(R 19 ), wherein R 19 is hydrogen or 
(l-6C)al]cyI, and R 18 is halogeno-(l-6C)alkyl, hydroxy-(i-6C)aIkyl, (l-6Qalkoxy-(l-6C)allcyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 
15 di-[(l^Qalkyi]amino-(l-6Qalkyl, or from a group of the formula : 

-X u -Q ,() 

wherein X n is a direct bond or is selected from 0, S, SO, SO2, N(R 20 ), CO, CH(OR 20 ), 
CON(R 20 ), N(R 20 )CO, SO 2 N(R 20 ) > NO^SQ,, CfR^O, C^S and NCR 20 ^^, 
wherein R 20 is hydrogen or (l-6C)alkyl, and Q 10 is aiyl, aryl-(l-6C)alkyl, heteroaryl, 
20 heteroaryl-{l-6C)allcyl, heterocyclyl or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 
substituents, which may be the same or different, selected from halogeno, (l-6C)alkyi and 
(l-6C)alkoxy, and any heterocyclyl group within Q 10 optionally bears 1 or 2 oxo or thioxo 
substituents, 

and each of G 2 , G 3 , G 4 and G 5 , which may be the same or different, is selected from 
25 hydrogen, halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, (l-6C)alkjd, 

(2~8Qalkenyl, (2-8Qalkynyl, (l-6C)alkoxy, (l^Qalkylamino and di-[(l^Qa!kyl]amino, 

or G 1 and G 2 together form a group of formula :- -CH=CH-CH=CH-, 
-N=CH-CH=CH-, -CH=N-CH=CH-, -CH=CH-N-CH-, -CH=CH-CH=N-, -N=CH-N=CH-, 
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-CH=N-CH=N-, -N=CH-CH=N-, -N=N-CH=CH-, -CH=CH-N=N-, -CH=CH-0- f 
-0-CH=CH-, -CH=CH-S-, -S-CH=CH-, -CH2-CH2-O-, -O-CH2-CH2-, -CHz-CHj-S-, 
-S-CH2-CH2-, -0-CH 2 -0-, -O-CH2-CH2-O-, -S-CH2-S-, -S-CH2-CH2-S-, -CH=CH-NH-, 
-NH-CH-CH-, -CH2-CH2-NH-, -NH-CH2-CH2-, -N=CH-NH-, -NH-CH=N-, -NH-CHfe-NH-, 
5 -0-CH=N-, -N=CH-0-, -S-CH=N-, -N=CH-S-, -0-CH 2 -NH-, -NH-CH2-O-, -S-CHj-NH-, 
-NH-CH2-S-, -0-N=CH-, -CH=N-0-, -S-N=CH-, -CH=N-S-, -O-NH-CH2-, -CH 2 -NH-0-, 
-S-NH-CHr, -CHrNH-S-, -NH-N=CH-, -CH=N-NH-, -NH-NH-CH r , -CH r NH-NH-, 
-N=N-NH- or -NH-N=N-, 

or G 1 has any of the meanings defined hereinbefore and G 2 and G 3 together or 

10 G 3 and G 4 together form a group of formula :- -CH=CH-CH=CH-, -N=CH-CH=CH-, 
-CH=N-CH=CH-, -CH=CH-N=CH-, -CH=CH-CH=N-, -N=CH-N=CH-, -CH=N-CH=N-, 
-N=CH-CH=N-, -N=N-CH=CH-, -CH=CH-N=N-, -CH=CH-0-, -0-CH=CH-, -CH=CH-S-, 
-S-CH=CH-, .CH2-CH2-O-, -0-CH 2 -CHr, -CH2-CH2-S-, -S-CH2-CH2-, -O-CHj-O-, 
-O-CH2-CH2-O-, -S-CH 2 -S-, -S-CH2-CH2-S-, -CH=CH-NH-, -NH-CH=CH-, -CH2-CH2-NH-, 

15 -NH-CH 2 -CH 2 -, -N=CH-NH-, -NH-CH=N-, -NH-CH 2 -NH-, -OCH=N-, -N=CH-0-, 

-S-CH=*J-, -N=CH-S-, -O-CH2-NH-, -NH-CH2-O-, -S-CH2-NH-, -NH.CH2-S-, -0-N-CH-, 
-CH=N-0-, -S-N=CH-, -CH-N-S-, -0-NH-CH 2 -, -CH2-NH-O-, -S-NH-CH2-, -CH2-NH-S-, 
-NH-N=CH-, -CH=N-NH-, -NH-NH-CH2-, -CH 2 -NH-NH-, -N=N-NH- or -NH-N=N-, 

and the 9- or 1 0-membered bicyclic heteroaryl or heterocyclic ring formed when G* 

20 and G 2 together, G 2 and G 3 together or G 3 and G 4 together are linked optionally beats on the 
heteroaryl or heterocyclic portion of the bicyclic ring 1, 2 or 3 substituents, which may be the 
same or different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, 
(l-6C)alkyl, (2-8Qalkenyl, (2-8Qalkynyl, (l-6C)alkoxy, (l-oX^alkylamino and 
di-[(l -6Qaflcyl]amino, and any bicyclic heterocyclic ring so formed optionally bears 1 or 2 

25 oxo or thioxo groups; 

or a pharmaceutically-acceptable salt thereof; 

in the manufacture of a medicament for use in the prevention or treatment of T cell mediated 
diseases or medical conditions in a warm-blooded animal such as man. 

We have found that the compounds disclosed in the present invention are of use in the 
30 prevention or treatment of autoimmune diseases or medical conditions, for example T cell 
mediated disease such as transplant rejection, rheumatoid arthritis or multiple sclerosis. We 
have further found that these effects are believed to arise by virtue of inhibition of one or more 
of the multiple tyrosine-specific protein kinases which are involved in the early signal 
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transduction steps which lead to foil T cell activation, for example by way of inhibition of the 
enzyme pS6 lck . Accordingly the compounds disclosed in the present invention are expected to 
be useful in the prevention or treatment of T cell mediated diseases or medical conditions. In 
particular the compounds disclosed in the present invention are expected to be useful in the 
5 prevention or treatment of those pathological conditions which are sensitive to inhibition of 
one or more of the multiple tyrosine-specific protein kinases which are involved in the early 
signal transduction steps which lead to T cell activation, for example by way of inhibition of 
p56 /c * tyrosine kinase. Further, the compounds disclosed in the present invention are expected 
to be useful in the prevention or treatment of those diseases or medical conditions which are 

10 mediated alone or in part by inhibition of the enzyme p56 lck , Le. the compounds may be used 
to produce a p56 ,ck enzyme inhibitory effect in a warm-blooded animal in need of such 
treatment Specifically, the compounds disclosed in the present invention are expected to be 
useful in the prevention or treatment of autoimmune conditions or diseases such as 
inflammatory diseases (for example rheumatoid arthritis, inflammatory bowel disease, 

15 glomerulonephritis and lung fibrosis), multiple sclerosis, psoriasis, hypersensitivity reactions 
of the skin, atherosclerosis, restenosis, allergic asthma and insulin-dependent diabetes. In 
particular the compounds disclosed in the present invention are expected to be useful in the 
prevention or treatment of the acute rejection of transplanted tissue or organs. 

According to a further feature of this aspect of the invention there is provided a 

20 method for the prevention or treatment of T cell mediated diseases or medical conditions in a 
warm-blooded animal, such as man, in need of such treatment which comprises administering 
to said animal an effective amount of a quinazoline derivative of the Formula I, or a 
phannaceutically-accep table salt thereof, as defined hereinbefore. 

According to a further feature of the invention there is provided the use of a 

25 quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined immediately hereinbefore in the manufacture of a medicament for use in the 
prevention or treatment of those pathological conditions which are sensitive to inhibition of 
one or more of the multiple tyro sine- specific protein kinases which are involved in the early 
signal transduction steps which lead to T cell activation. 

30 According to a further feature of the invention there is provided a method for the 

prevention or treatment of those pathological conditions which are sensitive to inhibition of 
one or more of the multiple tyrosine-specific protein kinases which are involved in the early 
signal transduction steps which lead to T cell activation which comprises administering to said 
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animal an effective amount of a quinazoline derivative of the Formula I, or a 
pharmaceutically-acceptable salt thereof; as defined immediately hereinbefore. 

According to a further aspect of the invention there is provided the use as defined 
hereinbefore of a quinazoline derivative of the Formula I wherein each of m, R 1 , R 2 , R 3 and 
5 Q 2 has any of the meanings defined hereinbefore and 

Z is a direct bond or is selected from 0, S, SO, SCfe, N(R n ), CO, CH(OR n ), 
CON(R n ), N(R n )CO, S02N(R n ), N(R n )S02, OC(R u ) 2 , SCO* 11 ), and N(R n )C(R ll )2, 
wherein R n is hydrogen or (l-6C)alkyl; and 

Q 1 is aryl, aryl-(l-6C)alkyl, (3-7Qcycloalkyl, (3-7C)cycloalkyl-(l-6C)alkyl, 
10 (3-7C)cycloalkenyl, (3-7Qcycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaiyHl-6Qalkyl, 
heterocyclyl or heterocyclyl-( 1 -6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q l -Z- 
group are optionally separated by the insertion into the chain of a group selected from O, S, 
SO, SOz, N(R 12 ), CO, CH(OR 12 ), CON(R 12 ), N(R ,2 )CO, S0 2 N(R 12 ), N(R l2 )SCfe, CH=CH and 
15 OC wherein R 12 is hydrogen or (l^Qalkyl, 

and wherein any CH 2 or CH 3 group within the Q ] -Z- group optionally bears on each 
said CH 2 or CH 3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6C)aIkylthio, 
(l-6C)alkylsulphinyl, (l-6QalkyIsulphonyl, (l-6Qalkylamino, di-[(l-6Qalkyl]amino, 
20 (l-6Qalkoxycarbonyl, N-(l-6C)alkylcarbamoyl, l^N-di-[(l -6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6QaIkanoylamino, N-(l-6C)alkyl- 
(2-6C)aIkanoylamino, N^l-6QaIkylsuIphamoyl, N,N-di-[(l -6C)alkyl]sulphamoyl, 
(l-6C)alkanesulphonylamino and N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a 
group of the formula : 
25 -X 7 -Q 8 

wherein X 7 is a direct bond or is selected from O, S, SO, SQ2, N(R 14 ), CO, CH(OR M ), 
CON(R 14 ), N(R ,4 )CO, S02N(R 14 ), N(R 54 )S02, C(R ! V>, CfR 14 )^ and N(R ,4 )C(R M )2, 
wherein R 14 is hydrogen or (l-6Qalkyl, and Q 8 is aryl, aiyl-(l-6C)alkyl, (3-7Qcycloalkyi, 
(3-7Qcycloalkyl-(l-6C)alkyl, (3-7Qcycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, 
30 heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyi, 

and wherein any aryl, beteroaiyl or heterocyclyl group within the Q*-Z- group 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
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halogeno, trifluorornethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)aIkjd, 
(2-8C)alkenyl, (2-8C)aIkynyl, (l-6Qalkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l^QalkylsuIphinjd^l^QalkylsuIphonyl, (l-6Qalkylamino, 
di-[(l-6Qalkyl]amino, (l-6C)alkoxycarbonyl, J£-(l-6C)alkylcarbamoyl, 
5 JLiHHO -6C)alkyl]carbamoyl, (2-6Qalkanoyl, (2-6C)alkanoyloxy, (2-6Qalkanoylainino, 
N-(l -6Qalkyl-(2-€C)alkano)damino, H-(l-6Qalkylsulphamoyl, 
N^-di-[(l-6Qalkyl]sulphamoyl, (l^Qalkanesulphonylamino and M-0-6C)alkyl- 
(l-6C)alkanesulphonylamino, or from a group of the formula : 

-X*-R 15 

10 wherein X 8 is a direct bond or is selected from O and N(R 16 ), wherein R 16 is hydrogen or 
(l-6Qa]kyl, and R 15 is halogeno-(l-6C)aIkyl, hydroxy-(l-6C)alkyl, (!^C)aIkoxy-(l-6C)aIkyI, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l -6C)alkyl or 
di-[(l-6C)alkyl]amino-(l-6C)aIkyl, or from a group of the formula : 

-X'-Q 9 

15 wherein X 9 is a direct bond or is selected from O, CO and N(R 17 ), wherein R 17 is hydrogen or 
(l-6C)alkyi, and Q 9 is aryl, aiyl-(l-6C)alkyi, heteroaiyl, heteroaryl-(l-6C)alkyl, heterocyclyi 
or heterocyclyl-(l -6C)alkyl which optionally bears 1 or 2 substituents, which may be the same 
or different, selected from halogeno, (l-6QaDcyl and (l-6C)alkoxy, 

and wherein any heterocyclyl group within the Q l -Z- group optionally bears 1 or 2 oxo 
20 or thioxo substituents. 

According to a further aspect of the invention there is provided the use as defined 
hereinbefore of a quinazoline derivative of the Formula I wherein each of m, R 1 , R 2 , R 3 and 
Q 2 has any of the meanings defined hereinbefore and 

Z is selected from O, S, SO, SOi, N(R n ), CO, CH(OR n ), CON(R u ),N(R n )CO, 
25 S02N(R U ), N(R n )S02, OC(R n ) 2 , SC^% and N(R n )C(R n )2, wherein R 11 is hydrogen or 
(l-6C)alkyl; and 

Q 1 is (3-7C)cycloalkyl, (3-7(^ycloalkyKl-6Qalkyl, (3-7QcycloaDcenyl, 
(3-7C)cycloalkenyl-(l -6C)alkyl, heterocyclyi or heterocyclyl-(l-6C)aIkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q l -Z- 
30 group are optionally separated by the insertion into the chain of a group selected from O, S, 
SO, S0 2 , N(R 12 ), CO, CH(OR 12 ), CON(R 12 ), N(R l2 )CO, SCbNCR 12 ), N(R 12 )S02, CH*=CH and 
OC wherein R 12 is hydrogen or (l-6Qalkyl, 
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and wherein any CH2 or CH3 group within the Q l -Z- group optionally bears on each 
said CH 2 or CH 3 group one or more halogeno or (l-6C)aIkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l~6C)alkylsulphinyl, (l-6C)a!kylsulphonyl, (l-6C)alkj4amino, di-[(l-6Qalkyi]amino, 
(l-6C)alkoxycarbonyl, H^l^Qalkylcarbamoyl, N,N-di-[( 1 -6QaUcyl]carbamoyl, 
(2-6Qalkanoyl, (2-6C)aflcanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
(2-6Qalkanoylamino, M-0~6C)alkylsulphamoyl, N,N-di-[( 1 -6Qalkyl] sulphamoyl, 
(l-6Qalkanesulphonylamino and N-(l-6C)alkyl-(l-6C)alkanesu]phonyiamino, or from a 
group of the formula : 

-X 7 -Q 8 

wherein X 7 is a direct bond or is selected from 0, S, SO, SO2, N(R M ), CO, CH(OR 14 ), 
CON(R 14 ), N(R l4 )CO, SOzNCR 14 ), N(R I4 )S02, C(R 14 )20, C(R}%S and N(R I4 )C(R 14 )2, 
wherein R 14 is hydrogen or (l-6Qalkyl, and Q 8 is aryl, aryl-(l-6C)alkyl, (3-7Qcycloalkyl, 
(3-7C)cycloalkyHl-6C)alkyl, (3-7QcycloaBeenyi, (3-7C)cycloalkenyKl-6C)alkyl, 
heteroaryl, heteroaryl-(l-6C)allcyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 , 2 or 3 
substituents, which may be the same or different, selected from halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8Qalkenyi, (2-8QaIkynyl, 
(l-6C)alkoxy, (2-6Qalkenyloxy, (2-6C)alkynyioxy, (l-6C)alkylthio, (l-6C)alkylsulphm>4, 
(l-6Qalkylsulphonyl, (l-6C)aUcylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)altylcarbamoyl, N,N-di-[( 1 -6C)alkyl]carbamoyl, (2-6Qalkanoyl, 
(2-6C)alkanoyloxy, (2^Qalkanoylamino, N-(l -6C)aIkyl-(2-6C)alkanoylamino, 
N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6Qalkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 
N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the formula : 

-X 8 -R' 5 

wherein X 8 is a direct bond or is selected from 0 and N(R 16 ), wherein R 16 is hydrogen or 
(l-6C)alkyl, and R 15 is ba!ogeno-(l-6C)alkyl, hydroxy-{l-6C)alkyI, (l-6Qalkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6Qalkylamino-(l-6C)alkyl or 
di-[(l-6Qa!kyl]amino-(l-6C)alkyl, or from a group of the formula : 

-X^Q 9 

wherein X 9 is a direct bond oris selected from O, CO and N(R 17 ), wherein R 17 is hydrogen or • 
(l-6C)alkyl, and Q 9 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)aIkyl, heterocyclyl 
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or heterocyc!yl-(l -6C)alkyl which optionally bears 1 or 2 substituents, which may be die same 
or different, selected from halogeno, (l-6C)alkyl and (l-6C)alkoxy, 

and wherein any heterocyclyl group within the Q ! -Z- group optionally bears 1 or 2 oxo 
or thioxo substituents. 
5 In this specification the generic term "alky!" includes both straight-chain and 

brancbed-chain alkyl groups such as propyl, isopropyl and tert-butyL and (3-7Qcycloalkyl 
groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. However 
references to individual alkyl groups such as "propyl" are specific for the straight-chain 
version only, references to individual branched-chain alkyl groups such as 'isopropyl" are 

10 specific for the branched-chain version only and references to individual cycloalkyl groups 
such as "cyclopentyl" are specific for that 5-membered ring only. An analogous convention 
applies to other generic terms, for example (l-6Qalkoxy includes methoxy, ethoxy, 
cyclopropyloxy and cyclopentyloxy, (l-6C)alkylamino includes methylamino, ethylamino, 
cyclobutylamino and cyclohexylamino, and di-[(l-6Calkyl] amino includes dimethylamino, 

15 diethylamino, H-cyclobutyl-N-methylamino and H^yclohexyl-K^yianiino. 

It is to be understood that, insofar as certain of the compounds of Formula I defined 
above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon atoms, the invention includes in its compound definition any such optically active or 
racemic form which possesses the above-mentioned activity. The synthesis of optically active 

20 forms may be carried out by standard techniques of organic chemistry well known in the ait, 
for example by synthesis from optically active starting materials or by resolution of a racemic 
form. Similarly, the above-mentioned activity may be evaluated using the standard laboratory 
techniques referred to hereinafter. 

Suitable values for the generic radicals referred to above include those set out below. 

25 A suitable value for any one of the 'Q* groups (Q 1 , Q 3 to Q 10 ) when it is aryl or for the 

aryl group within a 'Q' group is, for example, phenyl or naphthyl, preferably phenyl. 

A suitable vahie for any one of the 'Q* groups (Q 1 , Q 3 to Q 8 ) when it is 
(3-7Qcycloalkyl or for the (3-7Qcycloalkyl group within a *Q* group is, for example, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl orbicyclo[2.2.1]heptyl and a 

30 suitable value for any one of the *Q' groups (Q 1 , Q 3 to Q 8 ) when it is (3-7C)cycloalkenyl or 
for the (3-7C)cycloalkenyl group within a group is, for example, cyclobutenyt 
cyclopentenyl, cyclohexenyl or cycloheptenyl. 
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A suitable value for any one of the *Q* groups (Q\ Q 3 to Q 10 ) when it is heteroaryl or 
for the heteroaryl group within a *Q* group is, for example, an aromatic 5- or 6-membered 
monocyclic ring or a 9- or 10-membered bicyclic ring with up to five ring heteroatoms 
selected from oxygen, nitrogen and sulphur, for example furyl, pyrrolyl, thienyl, oxazolyl, 
5 isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyi, triazolyl, 
tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, benzofiiranyl, indolyl, 
benzothienyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofarazanyl, 
quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl. 

A suitable value for any one of the 'Q* groups (Q 1 , Q 3 to Q 10 ) when it is heterocyclyl 

10 or for the heterocyclyl group within a *Q' group is, for example, a non-aromatic saturated or 
partially saturated 3 to 10 membered monocyclic or bicyclic ring with up to five heteroatoms 
selected from oxygen, nitrogen and sulphur, for example oxiranyl, oxetanyl, tetrahydrofuranyl, 
tetrahydropyranyl, oxepanyl, pyrrolinyl, pynolidinyl, morpholinyl, tetrahydro-1 ,4-thiazinyI, 
l,l-dioxotetrahydro-l,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyU 

15 dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl ortetrahydropyrimidinyl, 
preferably tetrahydrofiiranyl, tetrahydropyranyl, pynolidinyl, morpholinyl, 
1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazinyl, piperidinyl or piperazinyl, more preferably 
tetrahydrofuran-3-yl, tetrahydropyran-4-yl, pyrrolidin-3-yl, morpholino, 
l,l^oxotetrahydnHlH-l,4-thiazin-4-yl, piperidino, piperidin-4-yl or piperazin-l-yl. A 

20 suitable value for such a group which bears 1 or 2 oxo or thioxo substituents is, for example, 
2-oxopyrrolidinyl, 2-thioxopyrrolidinyl, 2-oxoimidazolidinyl, 2-thioxoimidazolidinyl, 
2-oxopiperidinyl, 2,5-dioxopyrrolidinyl, 2,5-dioxoimidazolidinyl or 2,6-dioxopiperidinyL 
A suitable value for a 'Q' group when it is heteroaryl-(l -6C)alkyl is, for example, 
heteroarylm ethyl, 2-heteroarylethyl and 3-heteroarylpropyl. The invention comprises 

25 corresponding suitable values for 'Q' groups when, for example, rather than a 
heteroaryl-(l-6C)aIkyi group, an aryl-(l-6Qalkyl, (S-VQcycloaflcyHl^Qalkyl, 
(3-7C)cycloalkenyKl-6C)alkyl or heterocyclyl-(l-6C)alkyl group is present 

Suitable values for any of the *R* groups (R 1 to R 20 ), or for various groups within an 
R 1 substituent, or for G 1 or for various groups within G 1 , or for any of the 'G' groups (G 2 to 

30 G 5 ) within Q 2 , or for various groups within Q 2 , or for Q 1 or for various groups within Q l t or 
for various groups within the Q ] -Z- group include:- 
for halogeno fluoro, chloro, bromo and iodo; 

for ( 1 -6C)alkyl: methyl, ethyl, propyl, isopropyl and tert-butyl; 
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for(2-8C)alkenyl: 
for(2-8C)alkynyl: 
for (l-6Qalkoxy: 
for (2-6C)alkenyloxy: 
5 for(2-6Qalkynyloxy: 
for(l-6Qalkylthio: 
for (l-6C)alkylsulphinyl: 
for (l-6C)alkylsulphonyl: 
for (l-6C)alkylamino: 

10 

for di-[(l-6Qalkyi]amino: 

for (l-6C)alkoxycarbonyl: 

15 forN-(l-6C)alkylcarbamoyl: 

for JiN-di-[(l-6C)alkyl]carbamoyl: 

for(2-6Qalkanoyl: 
20 for (2-6C)alkanoyloxy: 
for (2-6C)alkanoylamino: 



-16- 

vinyl, isopropenyl, allyl and but-2-enyi; 
ethynyl, 2-propynyl and but-2-ynyl; 
methoxy, ethoxy, propoxy, isopropoxy and butoxy, 
vinyloxy and allyloxy; 
ethynyloxy and 2-propynyloxy; 
methylthio, ethylthio and propyithio; 
methylsulphinyl and ethylsulphinyl; 
methylsulphonyi and ethylsulphonyl; 
methylamino, ethylamino, propylamine, 
isopropylamino and butylamino; 
dimethylamino, diethylamino, N-ethyl- 
N-methylamino and diisopropylamino; 
methoxycaibonyl, ethoxycarbonyl, propoxycarbonyi 
and tert-butoxvcarbonvl: 
N-methylcarbamoyl, N-ethylcarbamoyl and 
N-propylcarbamoyl; 
N^N-dimethylcarbamoyl, N-ethyl- 
N-methylcarbamoyl and KN- diethylcarbamoyl: 
acetyl and propionyl; 
acetoxy and propionyloxy, 



acetamido and propionamido; 
forN-(l-6C)alkyl-(2-6C)alkanoylamino: N-methylacetamido and N-methylpropionamido; 
for N-( 1 -6C)alkylsulphamoyl: N-methylsulphanioyl and N-ethylsulphamoyl; 

for &N-di-[(l-6Qalkyl]sulphamoyl: N.N- dimethylsulphamoyl; 
25 for ( 1 -6C)alk anesulphonyl amino : methanesulphonylamino and ethanesulphonylamino; 
for N-(l -6C)alkyl-(l -6C)alkanesulphonylamino: N-methylmethanesulphonylamino and 

N-methylethanesulphonylamino; 
for (3-6C)alkenoylamino: acrylamido, methacrylamido and crotonamido; 

forM-(l-6C)alkyl-(3-6C)alkenoylamino: N-methylacrylamido and N-methylcrotonamido; 
30 for (3-6C)alkynoylamino: propiolamido; 

for N-(l-6C)alkyl-(3-6C)alkynoylaniino: N-methylpropiolamido; 
for amino-(l-6C)alkyl: aminomethyl, 2-aminoethyl, 1-aminoethyl and 

3-aminopropyl; 
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for (1 -6C)alkylamiBO-(l -6Qalkyl: methylaminomethy], ethylaminomethyl, 

1- methylaminoethyl, 2-methylaminoethyl, 

2- ethylaminoethyl and 3 -methylaminopropyl; 
for di-[(l -6Qalkyl]amino-(l -6C)alkyl: dimethylaminomethyl, diethylaminomethyi, 

1- dimethylaminoethyl, 2^imethyiaminoethyl and 

3- dimethyIaminopropyl; 

for halogeno-(l-6C)alkyl: chloromethyl, 2-cWoroethyl, 1-chloroethyl and 

3-chloropropyl; 

for hydroxy-(l-6C)alkyl: hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and 

3-hydroxypropyl; 

for (1 -6C)aIkoxy-(l -6C)alkyl: methoxymethyl, ethoxymethyl, 1 -methoxyethyl, 

2- methoxyethyl, 2-ethoxyethyi and 

3- methoxypropyl; 

for cyano-(l-6C)alkyl: cyanomethyl, 2-cyanoethjl, 1-cyanoethyi and 

3-cyanopropyl; 

for (l-6C)alkylthio-(l-6C)aIkyl: methylthiomethyl, ethylthiomethyl, 

2- methyithioethyl, 1-methylthioethyl and 

3- methylthiopropyl; 

for (l-6C)alkylsu!phinyl-(l-6Qalkyl: methylsulphinylmethyl, ethylsulphinylmethyl, 

2- methylsulphinylethyl, 1-methylsulphinylethyl and 

3- methyIsulphinylpropyl; 

for (l-6C)alkylsulphonyl-<l-6C)alkyl: methylsulphonylmethyl, ethylsulphonylmethyl, 

2- methylsulphonylethyl, l-niethylsulphonylethyl and 

3- methylsulphonylpropyl; 

for (2-6C)alkanoylamino-(l-6C)alkyl: acetamidomethyl, propionamidomethyl and 

2-acetamidoethyl; and 

for ( 1 -6C)alkoxycarbonylamino-(l -6C)alkyl: methoxycarbonylaminomethyl, 

ethoxycarbonylaminomethyl, 
tert-butoxvcaibonylaminomethyl and 
2-methoxycaibonyIaniinoetbyL 
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A suitable value for (R 1 ^ when it is a (l-3Qalkylenedioxy group is, for example, 
methyienedioxy or ethylenedioxy and the oxygen atoms thereof occupy adjacent ring 
positions. 

When, as defined hereinbefore, an R 1 group forms a group of the formula Q^X 1 - and, 
5 for example, X 1 is a OCCR 4 ^ linking group, it is the carbon atom, not the oxygen atom, of the 
OC(R 4 )2 linking group which is attached to the quinazoline ring and the oxygen atom is 
attached to the Q 3 group. Similarly, when, for example a CH 3 group within a R 1 substituent 
bears a group of the formula -X 3 -Q 5 and, for example, X 3 is a C(R 7 ) 2 0 linking group, it is the 
carbon atom, not the oxygen atom, of the C(R 7 >20 linking group which is attached to the CH 3 
10 group and the oxygen atom is linked to the Q 5 group. A similar convention applies to the 
attachment of the groups of the formulae Q 4 -X 2 - and -X 7 -Q 7 , 

As defined hereinbefore, adjacent carbon atoms in any (2-6C)alkylene chain within a 
R 1 substituent may be optionally separated by the insertion into the chain of a group such as 
O, CONfR 5 ) or OC. For example, insertion of a OC group into the ethylene chain within a 
15 2-moipholinoethoxy group gives rise to a 4-moipholinobut-2-ynyloxy group and, for example, 
insertion of a CONH group into the ethylene chain within a 3-methoxypropoxy group gives 
rise to, for example, a 2-(2-methoxyacetamido)ethoxy group. 

When, as defined hereinbefore, any CH 2 =CH- or HOC- group within a R 1 substituent 
optionally bears at the terminal CH2= or HO position a substituent such as a group of the 
20 formula Q 4 -X 2 - wherein X 2 is, for example, NHCO and Q 4 is a heterocyclyHl-6Qalkyi 
group, suitable R 1 substituents so formed include, for example, N-[heterocyclyl- 
(l-6C)a]kyl]carbamoylvinyl groups such as N^2-pyrrolidin-l-ylethyl)caibamoylvinyl or 
N-(>eterocyclyl-(l -6Qalkyl]carbamoylethynyl groups such as N-(2-pyrrolidin- 
l-ylethyl)carbamoyIethynyl. 
25 When, as defined hereinbefore, any CH 2 or CH3 group within a R l substituent 

optionally bears on each said CH2 or CH3 group one or more halogeno or (l-6C)alkyl 
substituents, there are suitably 1 or 2 halogeno or (l-6Qalkyl substituents present on each said 
CH2 group and there are suitably 1 , 2 or 3 such substituents present on each said CH3 group. 
When, as defined hereinbefore, any CH 2 or CH3 group within a R 1 substituent 
30 optionally bears on each said CH 2 or CH 3 group a substituent as defined hereinbefore, suitable 
R 1 substituents so formed include, for example, hydroxy-substituted heterocyclyl- 
(l-6C)alkoxy groups such as 2-hydroxy-3-piperidinopropoxy and 2-hydroxy- 
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3-moipholinopropoxy, hydroxy-substituted amino-(2-6C)alkoxy groups such as 3 -amino* 
2-hydroxypropoxy, hydroxy-substituted (1 -6Qalkylamino-(2-6C)alkoxy groups such as 

2- hydroxy-3 -methylaminopropoxy, hydroxy-substituted di-[(l-6Qalkyl]amino-(2-6C)alkoxy 
groups such as 3-dime%lamino-2-hydroxypropoxy, hydroxy-substituted heterocyclyl- 

5 (l-6C)alkylamino groups such as 2-hydroxy-3-piperidinopropylamino and 2-hydroxy- 

3- morpholinopropylamino, hydroxy-substituted amino-(2-6C)aIkylamino groups such as 
3-amino-2-hydroxypropylamino, hydroxy-substituted (1 -6Qall^amko-(2-6QaIkylamino 
groups such as 2-hydroxy-3-methylaminopropylamino, hydroxy-substituted 
di-[(l-6C)alkyl]amino-(2-6C)alkylamino groups such as 3-dimethylamino- 

10 2-hydroxypropylamino, hydroxy-substituted (l-6C)aIkoxy groups such as 2-hydroxyethoxy s 
(l-6C)alkoxy-substituted (l-6C)alkoxy groups such as 2-methoxyethoxy and 
3-ethoxypropoxy, (l-6Qalkylsulphonyl-substituted (l-6Qa!koxy groups such as 
2-methylsulphonylethoxy and heterocyclyl-substituted (l-6Qalkylamino-(l-6C)alkyl groups 
such as 2-morpboUnoethylaminomethyl, 2-piperazin-l-ylethylaminomethyl and 

15 3-morpholinopropylaminomethyl. 

Similar considerations apply to the attachments and substitutions within the -Z-Q 1 

group. 

When, as defined hereinbefore, G 1 and G 2 together form, for example, a group of 
formula -0-CH=CH-, it is the oxygen atom, not the carbon atom, which is attached to the 

20 ortho -position of the phenyl ring of formula la and the carbon atom is attached to the adjacent 
meta-position of the phenyl ring of formula la. Similarly, when, for example, G 2 and G 3 
together form, for example, a group of formula -CHNCH-CH=N-, it is the carbon atom, not 
the nitrogen atom, which is attached to the G 2 meta -position of the phenyl ring of formula la 
and the nitrogen atom is attached to the adjacent G 3 para- position of the phenyl ring of 

25 formula la. A similar convention applies to the attachment of the groups when, for example, 
G 3 and G 4 are joined. 

A suitable pharmaceutically-acceptable salt of a compound of the Formula I is, for 
example, an acid-addition salt of a compound of the Formula I, for example an acid-addition 
salt with an inorganic or organic acid such as hydrochloric, hydrobromic, sulphuric, 

30 trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I 
which is sufficiently acidic, for example an alkali or alkaline earth metal salt such as a 
calcium or magnesium salt, or an ammonium salt, or a salt with an organic base such as 



WO 03/045395 



PCT/GB02/05222 



-20- 

methylamine, dimethylamine, trimethylamine, piperidine, moipholine or 
tris-(2-hydroxyethyl)amine. 

Particular compounds defined in the invention include, for example, quinazoline 
derivatives of the Formula I, or phannaceutically-acceptable salts thereof, wherein, unless 
5 otherwise stated, each of m, R 1 , R 2 , R 3 , Z, Q 1 and Q 2 has any of the meanings defined 
hereinbefore or in paragraphs (a) to (cc) hereinafter :- 

(a) m is 1 or 2, and each R 1 group, which may be the same or different, is selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6Qalkyi, (2-8C)alkenyI, 
(2-8C)alkynyl, (l-6C)alkoxy, (l«6Qalkylamino, di-[(l-6C)alkyl]ainino, 
10 N-(l-6C)alkylcarbamoyl, N,N-di-[(l -6C)alk>1]carbamoyl, (2-6C)alkanoylamino, 
K-(l-6C)alkyl-(2-6QaIkanoylamino, (3-6QalkenoyIamino,N-(l-6C)alkyl- 
(3-6Qalkenoylamino, (3«6C)a]kynoylamino and N^l^Qalkyl-(3-6C)alkynoylamino, 
or from a group of the formula : 

Q 3 -x'- 

15 wherein X 1 is a direct bond or is selected from O, NCR 4 ), CON(R 4 ), NCR^CO and OCCR 4 ^ 
wherein R 4 is hydrogen or (l-6C)allcyl, and Q 3 is aryl, aryHl-6C)alkyl, cycloalkyl- 
(l-6C)aDeyI, heteroaryl, heteroaryl-(l-6Qalkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R l substituent 
are optionally separated by the insertion into the chain of a group selected from O, NCR 5 ), 

20 CONCR 5 ), NCR^CO, CH=CH and OC wherein R 5 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =€H- or HOC- group within a R 1 substituent optionally bears at 
the terminal CH2= or HCe position a substituent selected from carbamoyl, 
N-0-6C)aIkylcarbamoyl, N,N-di-[(l-6Qalkyl]carbamoyl, amino-(l-6C)alkyl, 
Cl^Qalkylamino-Cl-6C)a0cyl and di-[Cl-6Qalkyl]amino-Cl-6Qalkyl or from a group of the 

25 formula : 

Q 4 -X 2 - 

wherein X 2 is a direct bond or is CO or NCR^CO, wherein R 6 is hydrogen or 0-6C)alkyl, and 
Q 4 is heteroaryl, heteroaryl-Cl-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any CH 2 or CHa group within a R 1 substituent optionally bears on each 
30 said CH 2 or CH 3 group a substituent selected from hydroxy, amino, (l-6C)alkoxy, 

Cl -6C)alkyIsulphonyl, Cl-6C)alkylamino and di-[Cl-6Qalkyl]amino, or from a group of the 
formula : 
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-X'-Q 5 

wherein X 3 is a direct bond or is selected from O, N(R 7 ), CON(R 7 ), N(R 7 )CO and C(R 7 )20, 
wherein R 7 is hydrogen or (l-6C)alkyl, and Q 5 is heteroaryl, heteroaryl-(l-6C)alkyl, 
heterocyclyl orheterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R l 
optionally bears 1 , 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6QaDcyl, (l-6C)alkoxy, 
N-(l-6C)alkylcarbamoyl and N,N-di-[(l-6C)alkyl]carbamoyl, or optionally bears 
1 substituent selected from a group of the formula : 

-X^R 8 

wherein X 4 is a direct bond or is selected from O and NCR 9 ), wherein R 9 is hydrogen or 
(l-6Qalkyl, and R 8 is hydroxy-(l-6C)aIkyl, (l-6Qalkoxy-<l-6C)allcyl, amino-(l-6C)aIkyl, 
(l-6C)alkylamino-(l-6C)alk>1, (K-[(l-6Qalkyi]aonino-(l-6C)aIkyl, (2-6C)alkanoylamino- 
(l-6Qalkyl or ( 1 -6Qalkoxycarbonylamino-( 1 -6C)alkyl, and from a group of the formula : 

-X 5 -Q 6 

wherein X 5 is a direct bond or is selected from O, CO and N(R 10 ), wherein R 10 is hydrogen or 
(l-6C)alkyl, and Q 6 is heterocyclyl or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 
substituents, which may be the same or different, selected from halogeno, (l-6C)aIkyl and 
(l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo substituents; 

(b) m is 1 or 2, and each R 1 group, which may be the same or different, is selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, vinyl, 
ethynyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, propylamino, dimethylamino, 
diethylamino, dipropylamino, N-methylcarbamoyl, J^N-dimethylcarbamoyl, acetamido, 
propionamido, acrylamido and propiolamido, or from a group of the formula : 

tf-X 1 - 

wherein X 1 is a direct bond or is selected from O, NH, CONH, NHCO and OCH 2 and Q 3 is 
phenyl, benzyl, cyclopropyhnethyl, 2-thienyl, 1-imidazolyl, 1,2,3-triazol-l-yi, 

2- , 3- or 4-pyridyl, 2-imidazoM-ylethyl, 3-imidazol-l-ylpropyl, 2-(l,2,3-triazolyl)ethyl, 

3- (l ,2,3-triazolyl)propyl, 2-, 3- or 4-pyridylmethyl, 2-{2-, 3- or 4-pyridyl)ethyl, 

3 -(2-, 3- or 4-pyridyl)propyl, 1-, 2- or 3-pyrrolidinyI, morpholino, 1,1-dioxotetrahydro- 
4H-l,4-thiazin-4-yl, piperidino, piperidin-3-yl, piperidin-4-yl, 1-, 3- or 4-homopiperidinyl, 
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piperazin-l-yl, homopiperazin-l-yl, 1-, 2- or 3-pynolidinylmethyi, morpholinomethyl, 
piperidinomethyl, 3- or 4-piperidinylmethyl, 1-, 3- or 4-homopiperidinylmethyi, 

2- pyrrolidin- 1 -ylethyl, 3-pyirolidin-2-ylpropyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-yiethyl, 

3- pyrrolidin- 1 -ylpropyl, 2-moipholinoethyl, 3-morpholinopropyl, 2-(l,l-dioxotetrahydro- 
5 4H-l,4-thiazin-4-yI)ethyl, 3-(l,l-dioxotetrahydn>-4H-l ,4-thiazin-4-yl)propyl, 

2-piperidinoethyl, 3-piperidinopropyl, 2-piperidin-3-ylethyl, 2-piperidin-4-ylethyl, 

2- homopiperidin-l -ylethyl, 3-homopiperidm-l -ylpropyl, 2-piperazin-l -ylethyl, 

3- piperazin-l -ylpropyl, 2-homopiperazin-l -ylethyl or 3-homopiperazin-l -ylpropyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R l substituent 
10 are optionally separated by the insertion into the chain of a group selected from O, NH, 
CONH, NHCO, CH=CH and OC, 

and wherein any CH2=CH- or HOC- group within a R 1 substituent optionally bears at 
the terminal CH 2 = or HO position a substituent selected from carbamoyl, 
N-methylcaibamoyl, JJ-ethylcarbamoyl, >J-pn>pylcaibamoyl, KN-dimethylcarbamoyL 
15 aminomethyl, 2-aminoethyl, 3-aminopropyl, 4-aminobutyl, methylaminomethyl, 

2-methylaminoethyl, 3-methylaminopropyl, 4-methylaminobutyl, dimethylaminomethyl, 
2-dimethylaminoethyl, 3-dimethylaminopropyl or 4-dimethylaminobutyl, or from a group of 
the formula : 

Q 4 -X 2 - 

20 wherein X 2 is a direct bond or is CO, NHCO or N(Me)CO and Q 4 is pyridyl, pyridylmethyl, 

2- pyridylethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yI, 
piperidin-4-yl, piperazin-l-yl, pyrrolidin-l-ylmethyl, 2-pynolidin-l-ylethyl, 

3- pyrrolidin-l-ylpropyl, 4-pyirolidin-l-ylbutyl, pyirolidin-2-ylmethyi, 2-pyirolidin-2-ylethyl, 

3- pyirolidin-2-ylpropyl, morpholinomethyl, 2-morpholinoethyl, 3-morpholinopropyl, 
25 4-morpholinobutyl, piperidinomethyl, 2-piperidinoethyl, 3-piperidinopropyl, 

4- piperidinobutyl, piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, piperidin-4-yhnethyl, 
2-piperidin-4-ylethyl, piperazin-l-ylmethyl, 2-piperazin-l-yIethyl, 3-piperazin-l-ylpropyl or 
4-piperazin- 1 -ylbutyl, 

and wherein any CH2 or CH3 group within a R 1 substituent optionally bears on each 
30 said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 

methylsulphonyl, methylamino and dimethyl amino, or from a group of the formula : 

-X'-Q 5 
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wherein X 3 is a direct bond or is selected from O, NH, CONH, NHCO and CH 2 0 and Q 5 is 
pyridyl, pyridylmethyl, pyrrolidin-l-yl, pyrrolidin-2-yi, morpholino, piperidino, piperidin-3-yl, 
piperidin-4-yl, piperazin-l-yl, 2-pym>lidin-l-ylethyl, 3-pynt>lidin-l-ylpropyl, pyrrolidin- 

2- ylmethyi, 2-pyirolidin-2-ylethyl, 3-pyrrolidin-2-ylpn>pyl, 2-moipholinoetbyl, 

5 3-moipholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-piperidin- 

3- ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyI or 3-piperazin- 

1- ylpropyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
10 fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, 
or optionally bears 1 substituent selected from a group of the formula : 

-X*-R 8 

wherein X 4 is a direct bond or is selected from O and NH and R 8 is 2-hydroxyethyl, 
3-hydioxypropyl, 2-methoxyethyl, 3-methoxypropyl, aminomethyi, 2-aminoethyl, 
15 3-aminopropyl, methylaminomethyl, 2-methylaminoethyl, 3-methylaminopropyl, 

2- ethylaminoethyl, 3-ethylarainopropyl, dimethylaminomethyl, 2-dimethylaminoethyl, 

3- dimethylaminopropyl, acetamidomethyl, roethoxycarbonylaminomethyi, 
ethoxycarbonylaminomethyl or tert-butoxycarbonylaminomethyl, and from a group of the 
formula : 

20 -X 5 -Q 6 

wherein X 5 is a direct bond or is selected from O and NH and Q 6 is pyrroli din- 1-ylm ethyl, 

2- pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, moipholinomethyl, 2-morpholinoethyl, 

3- morpholinopropyl, piperidinomethyl, 2-piperidinoethyl, 3-piperidinopropyi, 
piperazin-l-ylmethyl, 2-piperazin-l-ylethyl or 3-piperazin-l-ylpropyl, each of which 

25 optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, methyl and methoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo substituents; 

(c) m is 1 or 2 and the R 1 groups, which may be the same or different, are located at the 
30 6- and/or 7-positions and are selected from hydroxy, amino, methyl, ethyl, propyl, vinyl, 
ethynyl, methoxy, ethoxy, propoxy, metbylamino, ethylamino, dimethylamino, diethylamino, 
acetamido, propionamido, benzyloxy, cyclopropylmethoxy, 2-imidazol-l-ylethoxy, 
3-imidazol- 1 -ylpropoxy, 2-(l,2,3-triazol-l-yl)ethoxy, 3 -( 1 ,2,3-triazol- 1 -yl)propoxy, 
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pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, pyrid-4-ylmethoxy, 2-pyrid-2-yJethoxy f 

2- pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 3-pyrid-3-ylpropoxy, 

3- pyrid-4-ylpropoxy, pyrroKdin-l-yl, moipholino, piperidino, piperazin-l-yl, 
2-pyrrolidin-l -ylethoxy, 3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, 

5 pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy, 

2- morpholinoethoxy, 3-moipholinopropoxy, 2-(l,l-dioxotetrahydro-4H-l,4-tbiazin- 

4- yl)ethoxy, 3-(l ,1 -dioxotetrahydro-4H-l ,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 

3- piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy f piperidin-3-ylmethoxy, 

2- piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 

10 2-homopiperi din- 1 -ylethoxy, 3 -homopiperidin- 1 -ylpropoxy, 2-piperazin- 1 -ylethoxy, 

3- piperazin«l -ylpropoxy, 2-homopiperazin- 1 -ylethoxy, 3-homopiperazin-l-ylpropoxy, 
2-pyrro U din- 1-yl ethyl amino, 3-pyrrolidin-l-ylpropylaniino, pyrrolidin-3-ylamino, 
pyrrolidin-2 -ylm ethylamino, 2-pyiToHdin-2-ylethylamino, 3-pyrrolidin-2-ylpropylamino > 
2-moipholinoethylamino, 3-morpholinopropylamino, 2-(l,l-dioxotetrahydro- 

15 4H-l,4-thiazin-4-yl)ethylamino, 3^1,l-dioxotetrahydro^H-l,4-thiazin-4-^^^ 

2- piperidinoethylamino, 3-piperidinopropylanuno, piperidin-3-ylamino, 
piperidin-4-ylamino, piperidin-3-ylmethylamino, 2-piperidin-3-ylethylamino, 
piperidin-4-ylmethylamino, 2-piperidin^yiethylamino, 2-homopiperidin-l-ylethylamino, 

3- homopiperidin- 1 -ylpropylamino, 2-piperazin- 1 -ylethylamino, 3-piperazin- 1 -ylpropylamino, 
20 2-homopiperazin- 1 -ylethylamino or 3-homopiperazin-l-ylpropylamino, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and CeC, 

and when R 1 is a vinyl or ethynyl group, the R 1 substituent optionally bears at the 
25 terminal 012= or HCs position a substituent selected from 
N-(2-dimethylaminoethyl)carbamoyl,N-(3-^ 

methylaminomethyl, 2-methylaminoethyl, 3-methylaminopropyl, 4-methylaminobutyl, 
dimethylaminomethyl, 2-dimethylaminoethyI, 3-dimethylaminopropyl and 

4- dimethylaminobutyl, or from a group of the formula : 
30 Q 4 -X 2 - 

wherein X 2 is a direct bond or is NHCO or N(Me)CO and Q 4 is imidazolylmethyl, 
2-imidazolylethyl, 3-imidazolylpropyl, pyridylmethyl, 2-pyridylethyl, 3-pyridylpropyl, 
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pyrrolidin-l-ylmethyl, 2-pyirolidin-l-ylethyi, 3-pyrrolidin-l-ylpropyl, 4-pyrrolidin-l -ylbutyl, 
pyrrolidin-2-ylmethyl, 2-pym>hdin-2-ylethyl, 3-pyirolidin-2-ylpropyl, morpholinomethyl, 
2-moipholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, piperidinomethyi, 
2-piperidinoethyl, 3-piperidinopropyl, 4-piperidinobutyl, piperidin-3-ylmethyl, 
5 2-piperidin-3-ylethyl, piperidin-4-ylmetbyi, 2-piperidin-4-ylethyl, piperazin- 1 -ylmethyi, 
2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyl or 4-piperazin-l-ylbutyl, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH 2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, 

10 and wherein any phenyl, pyridyl or heterocyclyl group within a substituent on R l 

optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, trifluoromethyl, hydroxy, amino, caibamoyl, methyl, ethyl and methoxy, and a 
piperidin-3-ylmethyl or piperidin-4-ylmethyi group within a R 1 substituent is optionally 
N-substituted with 2-methoxyetbyl, 3-methoxypropyl, 2-aminoethyl, 3-aminopropyl, 

15 2-methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl, 3 -dimethylaminopropyl, 2- 
pyrrolidin- 1 -yl ethyl, 3-pyrrolidin- 1 -ylpropyl, 2-morpholinoethyi, 3-morpholinopropyl, 

2- piperidinoethyl, 3-piperidinopropyl, 2-piperazin-l-ylethyl or 3-piperazin-l-ylpropyl, the last 
8 of which substituents each optionally bears 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro, methyl and methoxy, 

20 and wherein any heterocyclyl group within a substituent on R l optionally bears 1 or 2 

oxo substituents; 

(d) m is 1 and the R 1 group is located at the 6- or 7-position and is selected from hydroxy, 
amino, methyl, ethyl, propyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, 
dimethylamino, diethylamino, acetamido, propionamido, benzyloxy, 2-imidazol- 1 -ylethoxy, 
25 2-(l,2,4-triazol-l-yl)etboxy, 2-pynolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 
pym>]idin-3-yloxy, pyrrotidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 

3- pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-moipholinopropoxy, 
2Kl,l-dioxotetrahydro-4H-l,4-thia2in-4-yl)ethoxy, 3Kl»l-dioxotetrahydro-4H-l,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
30 piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 

2-piperidin-4^ylethoxy, 2-homopiperidm-l-ylethoxy, 3-bomopiperidin-l-ylpropoxy, 

2- piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, 2-homopiperazin-l-ylethoxy or 

3- homopiperazin-l-ylpropoxy, 
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and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CHandOC, 

and wherein any CH 2 or CH 3 group within a R l substituent optionally bears on each 
5 said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, 

and wherein any phenyl or heterocyclyl group within a substituent on R 1 optionally 
bears 1 or 2 substituents, which maybe the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 
10 and wherein any heterocyclyl group within a substituent on R l optionally bears 1 or 2 

oxo substituents; 

(e) m is 0; 

(f) R 2 is hydrogen; 

(g) R 3 is hydrogen; 

15 (h) Z is a direct bond or is selected from O, S, SO, SQ2, N(R* l ) and CO; 

(i) Z is selected from CON(R n ), N(R n )CO, S02N(R U ), N(R n )SC>2, OCCR 11 )* SC(R n )2 
and N(R ! ! )C(R n )2, wherein R n is hydrogen or (l-6C)alkyl; 
0) the Q*-Z- group is selected from (l-6QalkyI, (2-8Qalkenyl, (2-8Qalkynyl, 
(l-6C)aIkoxy, (2-8Qalkenyloxy, (2-8C)aOcynyloxy, halogeno-(l-6C)alkyl, 

20 hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amin(Kl-6C)alkyl, 
(l-6C)alkylamino-(l-6C)aIkyl, di-[(l«6C)alkyl)amino-(l-6C)alkyl, halogeno-(l-6C)aDcoxy, 
hydroxy-(l-6C)alkoxy, (l-6Qalkoxy-(l-6C)alkoxy f cyan<Kl-6Qalkoxy, 
araino-(l-6C)alkoxy, (l-6C)alkylamino-(l-6C)alkoxy and di-[(l-6Qa!kyl]amino- 
(l-6C)alkoxy, 

25 or Z is a direct bond or is selected from O, S, SO, SO2, N(R n ) and CO wherein R u is 

hydrogen or (l-6C)alkyl, and Q 1 is aiyl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyi- 
(l-6Qalkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl orheterocyclyKl-6C)alkyl, 
and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q*-Z- 
group are optionally separated by the insertion into the chain of a group selected from O, 
30 N(R 12 ), CON(R 12 ), N(R 12 )CO, CH=CH and OC wherein R 12 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HOC- group within the Q ] -Z- group optionally bears at 
the tenninal CH 2 = or HG= position a substituent selected from carbamoyl, 
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N-{l-6QaIkylcaibamoyl, N^-di-[(1.6C)aIkyl]carbamo>4, amino^l-6C)alkyl, 
(l^QaIkylamino-(l-6C)alkyl and di4(l-6C)alkyl]amino-(l-6C)aIkyl or from a group of the 
formula : 

Q 7 -x*- 

5 wherein X 6 is a direct bond or is CO or N(R l3 )CO, wherein R 13 is hydrogen or (l-6C)alkyi, 
and Q 7 is heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any CH2 or CH3 group within the Q*-Z~ group optionally bears on each 
said CH 2 or CH 3 group a substituent selected from hydroxy, amino, (l-6C)aIkoxy, 
(l-6C)aIkylsulphonyl, (l-6QaDcylamino and di-[(l-6QaIkyl]amino, or from a group of the 
10 formula: 

-X 7 -Q 8 

wherein X 7 is a direct bond or is selected from O, N(R 14 ), CON(R w ), N(R 14 )CO and 
C(R 14 )20, wherein R 14 is hydrogen or (l-6C)alkyl, and Q 8 is heteroaryl, 
heteroaiyl-(l-6C)alkyl, heterocyclyl or heterocyclyHl-6C)alkyl, 

15 and wherein any arjd, heteroaryl or heterocyclyl group within the Q*-Z- group 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6Qalkyl, (l-6Qalkoxy, 
N-(l-£C)alkylcarbamoyl and N,N-di-[(l-6C)alkyl]carbamoyl, or optionally bears 
1 substituent selected from a group of the formula : 

20 -X 8 -R 15 

wherein X 4 is a direct bond or is selected from O and N(R 16 ), wherein R 16 is hydrogen or 
(l-6C)alkyl, and R 15 is hydroxy-(l-6C)aIkyl, (l-6Qalkoxy-(l-6Qalkyi, amino-(l-6C)alkyl, 
(l-6Qalkylamino-(l-6Qalkyl, di-[(l-6C)alkyl]amino-(1^5C)alkyl, (2-6C)alkanoylamino- 
(l-6C)alkyl or (l-6C)alkoxycarbonylamino-(l-6C)alkyl, and a group of the formula : 
25 -X*-Q 9 

wherein X 9 is a direct bond or is selected from O, CO and N(R 17 ), wherein R 17 is hydrogen or 
(l-6C)alkyl, and Q 9 is heterocyclyl or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 
substituents, which may be the same or different, selected from halogeno, (l-6Qalkyl and 
(l-6C)alkoxy, 

30 and wherein any heterocyclyl group within the Q l -Z- group optionally bears 1 or 2 oxo 
substituents; 

(k) the Q*-Z- group is selected from methoxy, ethoxy, propoxy, isopropoxy, 
2-hydroxyethoxy, 3-bydroxypropoxy, 2-methoxyetboxy, 3-methoxypropoxy, 2-aminoethoxy, 
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3-aminopropoxy, 2-methylaminoethoxy, 3-methylaminopropoxy, 2-ethylaminoethoxy, 
3-ethylaminopropoxy, 2^Iimethylaminoethoxy, 3-dimethylaminopropoxy, cyclopropyloxy, 
cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, cycloheptyloxy, cyclopropyhnethoxy, 
cyclobutylmethoxy, cyclopentylmethoxy, cyclohexylmethoxy and cycloheptylmethoxy, 
5 or Z is a direct bond or is selected from O, S, SO, SO2 and NH and Q' is phenyl, 

benzyl, 2-thienyl, 1-imidazolyl, 1,2,3-triazoM-yl, 1,2,4-triazol-l-yl, 2-, 3- or4-pyridyl, 
2-imidazoM-ylethyl, 3-imidazol-l-ylpropyl, 2-(l,2,3-triazoM-yl)ethyl, 
2-(l,2,4-triazol-l-yl)ethyl, 3-{l,2,3-triazol-l-yl)propyl, 3-(l ,2,4-triazoH-yl)propyl, 

2- , 3- or 4-pyridylmethyl, 2-(2-, 3- or 4-pyridyl)ethyl, 3-(2-, 3- or 4-pyridyI)propyl, 
10 oxetan-3-yl, tetrahydrofuran-3-yl, 3- or 4-tetrahydropyranyl, 3- or 4-oxepanyi, 

1- , 2- or 3-pyrrolidinyl, morpholino, 1 , 1-diox otetrahydro-4H- 1 ,4- thi azin-4-yl, piperidino, 
piperidin-3-yI, piperidin-4-yl, 1-, 3- or 4-bomopiperidinyl, piperazin-l-yl, homopiperazin-l-yl, 

2- or 3-pyrrolidinylmethyl, morpholinomethyl, piperidinomethyl, 

3- or 4-piperidinylmethyl, !•, 3- or 4-homopiperidinylmethyl, 2-pynrolidin-l-yietbyl, 

15 3-pyrrolidin-l-ylpropyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-moipholinoethyU 
3-morpholinopropyl, 2^1,l^ioxotetrahydn>-4H-l,4-thiazin-4-yl)eth^, 
3^14^oxoteti^ydn>^H-l,4-thia2in-4-yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl, 

2- piperidin-3-ylethyl, 2-piperidin-4-ylethyl, 2-homopiperidin-l-ylethyl, 

3- homopiperidin-l-ylpropyi, 2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyl, 
20 2-homopiperazin- 1 -ylethyi or 3-homopiperazin- 1 -ylpropyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q l -Z- 
group are optionally separated by the insertion into the chain of a group selected from O, NH, 
CONH, NHCO, CH=CH and OC, 

and wherein any CH2 or CH 3 group within the Q*-Z- group optionally bears on each 
25 said CH2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 

methylsulphonyl, methylamino and dimethylamino, or from a group of the formula : 

-X 7 -Q B 

wherein X 7 is a direct bond or is selected from O, NH, CONH, NHCO and CH 2 0 and Q 8 is 
pyridyl, pyridylmethyl, pyrrolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yl, 
30 piperidin-4-yl, piperazin-l-yl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, 

pyrrolidin-2-ylmethyi, 2-pyirolidin-2-ylethyl, 3-pyirolidin-2-ylpropyI, 2-morpholinoethyl, 
3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 
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2- piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 

3- piperazin- 1 -ylpropyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within the Q l -Z- group 
optionally bears 1 , 2 or 3 substituents, which may be the same or different, selected from 
5 fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, 
or optionally bears 1 substituent selected from a group of the formula : 

-X 8 -R 15 

wherein X 8 is a direct bond or is selected from O and NH and R 15 is 2-hydroxyethyl, 
3-hydroxypropyl, 2-metboxyethyl, 3-methoxypropyl, aminomethyl, 2-aminoethyl, 
10 3-aminopropyl, methylaminomethyl, 2-methylaminbetbyl, 3-methylaminopropyi, 

2- ethylaminoethyl, 3-ethylaminopropyl, dimethylaminomethyl, 2-dimethylaminoethyl, 

3- dimetbylaminopropyl, acetamidomethyl, methoxycarbonylaminomethyl, 
ethoxycarbonylaminomethyl or tCTt-butoxycarbonylaminomethyl, and from a group of the 
formula : 

15 -X^Q 9 

wherein X 9 is a direct bond or is selected from O and NH and Q 9 is pynolidin-l-ylmethyl, 

2- pyrrolidin- 1 -yl ethyl, 3-pyrrolidin-l -ylpropyl, morpholinomethyl, 2-morpholinoethyl, 

3- morpholinopropyi, piperidinomethyl, 2-piperidinoethyl, 3-piperidinopropyl, 
piperazin-l-ylmethyl, 2-piperazin-l-ylethyl or 3-piperazin-l -ylpropyl, each of which 

20 optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, methyl and methoxy, 

and wherein any heterocyclyl group within the Q ! -Z- group optionally bears 1 or 2 oxo 
substituents; 

(1) the Q J -Z- group is selected from methoxy, ethoxy, propoxy, isopropoxy, 
25 2-hydroxyethoxy, 3-hydroxypropoxy, 2-metboxyethoxy, 3-methoxypropoxy, cyclobutyloxy, 
cyclopentyloxy, cyclohexyloxy, cycloheptyloxy, phenoxy, phenylthio, anilino, benzyloxy, 
cyclopropylmethoxy, tetrahydrofuran-3-yloxy, 3- or 4-tetrahydropyranyloxy, 
2-imidazol- 1 -ylethoxy, 3-imidazoI-l-ylpropoxy, 2-(l,2,3-triazol-l-yl)ethoxy, 

2- (l,2,4-triazol-l-yl)ethoxy, 3-(l,2,3-triazoM-yl)propoxy, 3-(l,2,4-triazol-l-yl)propoxy, 
30 pyrrolidin-l-yl, morpholino, piperidino, piperazin-l-yl, 2-pyrrolidin- 1 -ylethoxy, 

3- pyirolidin-l-ylpropoxy, pyirolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 

2- pyrrolidin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy, 2-moipholinoethoxy, 

3- morpholinopropoxy, 2-(l , 1 -dioxotetrahydro-4H- 1 ,4-thiazui-4-yl)ethoxy, 
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3-(l,l^oxotetrahydro-4IH,4-thiazu^ 

3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-yImethoxy, 

2- piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 
homopiperidin-3-yloxy, homopiperidin-4-yloxy, homopiperidm-3-ylmethoxy, 

5 2-homopiperidin-l-ylethoxy, 3-homopiperidm-l-ylpropoxy, 2-piperazin-l-ylethoxy, 

3- piperazin-l-ylpropoxy, 2-homopiperazin-l-ylethoxy, 3-homopiperazin-l-ylpropoxy, 
2-pyrroUdin-l-ylethylamino, 3-pynolidin-l-ylpropylamino, pyirolidin-3-ylanuno, 
pyrrohdm-2-ylmeraylamino, 2-pyirolidiii-2-ylcthylamiiio, 3-pynolidin-2-ylpropylainino, 
2-morpholinoethylamino, 3-moiphohnopropyIamino, 2-(l,l.dioxotetrahydro-4H-l,4-thiazin- 

10 4-yl)etoylamino, 3-(l,l-doxotetrahydro-4frl,4-thi^ 

2-piperidinoethylamino, 3-piperidmopropylamino, pipcridin-3-ylamino, 
piperi<im^-ylaimno,piperidin.3-ylmethylaniino, 2-piperidii»-3-yle%lamiiK>, 
piperidin-4-ylmelhylamino, 2-piperidin-4-ylemylanuno, homom'perid^-3-ylamino, 
homopiperidin-4-ylamino, homopiperidm-3-yImetbylamino, 2-homopiperidm-l-ylemylainino, 

15 3-homopiperidin-l-ylpropylamino, 2-piperazin-l-ylethylamino, 3-piperWl-ylpropylaniiiio, 
2-homopiperazin-l-ylemylamino or 3-homopiperazm-l-yIpropylamino, 

and wherein adjacent carbon atoms in any (2-6Qalkylene chain within the Q'-Z- 
group are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and OC, 

20 and wherein any CH 2 or CH 3 group within the Q'-Z- group optionally bears on each 

said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dhnethylamino, 

and wherein any phenyl or heterocyclyl group within the Q'-Z group optionally bears 
1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 

25 trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, and a 

piperidin-3-ylmethyl or piperidin-4-ylmethyl group within the Q'-Z group is optionally 
N-substituted with 2-methoxyethyl, 3-methoxypropyl, 2-aminoethyl, 3-aminopropyl, 
2-memylaminoethyl, 3-memylaminopropyl, 2-dimethylaniinoethyl, 3-dimemylaminopropyl, 2- 
pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, 2-morpholinoethyl, 3-morpholinopropyi, 
30 2-piperidinoethyl, 3-piperidinopropyl, 2-piperazin-l-ylethyl or 3-piperazin-l-ylpropyl, the last 
8 of which substituents each optionally bears 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro, methyl and methoxy, 
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and wherein any heterocyclyl group within the Q*-Z group optionally bears 1 or 2 oxo 
substituents; 

(m) the Q 1 -Z- group is selected fix)m propoxy, isopropoxy, 2-hydroxyethoxy, 
3-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, cyclopentyloxy, cyclohexytoxy, 
5 phenoxy, benzyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, 
tetrahydropyran^-yloxy, 2-imidazol-l-ylethoxy, 2-(l,2^triazol-l-yl)ethoxy, 
2-pyrrolidin-l-ylethoxy, 3-pyrrolidin- 1 -ylpropoxy, pyrrolidin-3-yloxy, 
pyrrolidin-2-yImethoxy, 2-pyrrolidin-2-ylethoxy, 3-pyrxolidin-2-ylpropoxy, 

2- moipholinoethoxy, 3 -morpholinopropoxy, 2-(l,l-dioxotetrahydro-4H-l f 4-thiaziii- 
10 4-yl)ethoxy, 3-(l ,l-dioxotetrahydro-4H.l,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, • 

3- piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-yhnethoxy, 
2-piperidin-3-ylethoxy, piperidin-4-ylraethoxy, 2-piperidin-4-ylethoxy, 
2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, homopiperidin-3-yloxy, 
homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy, 2-piperazin-l-ylethoxy, 

15 3-piperazin-l-ylpropoxy, 2-bomopiperazin-l-ylethoxy or 3-homopiperazin-l -ylpropoxy, 

and wherein any CH2 or CH3 group within the Q*-Z- group optionally bears on each 
said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, 

and wherein any phenyl or heterocyclyl group within the Q ! -Zr group optionally bears 
20 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 

and wherein any heterocyclyl group within the Q ! -Z- group optionally bears 1 or 2 oxo 
substituents; 

(n) Z is a direct bond or is selected from O, S, SO, SO2, N(R* ! ) and CO wherein R 1 1 is 
25 hydrogen or (1 -6C)alkyl, and Q l is aiyl, aryl-(l-6C)alkyl, (3-7C)cyeloalkyl, (3-7C)cycloaIkyl- 
(l-6C)alkyl, heteroaryl, heteroaryl-(l-6Qalkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 
and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q ! -Z- 
group are optionally separated by the insertion into the chain of a group selected from O, 
N(R 12 ), CON(R 12 ), N(R l2 )CO, CH=CH and OC wherein R 12 is hydrogen or (l-6C)alkyl, 
30 and wherein any CH2=CH- or HCsC- group within the Q ! -Z- group optionally bears at 

the terminal CH 2 = or HO position a substituent selected from carbamoyl, 
N-(l-6C)allcylcarbamoyl, N,N-di-[(l-6C)alkyl]caibamoyl, amino-(l-6C)alkyl, 
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(l-6Qalkylamino-(l-6C)alkyl and di-[(l^Qalkyl]ammo-(l-6C)alkyl or fiom a group of the 
formula : 

Q'-X 6 - 

wherein X 6 is a direct bond or is CO or N(R ,3 )CO, wherein R 13 is hydrogen or (l-6Qalkyl, 
5 and Q 7 is heteroaryl, heteroaryl-(i-6C)alkyl, heterocyclyl or beterocyclyKl^Qalkyl, 

and wherein any CH 2 or CH 3 group within the Q'-Z- group optionally bears on each 
said CH 2 or CH 3 group a substituent selected from hydroxy, amino, (l-6C)aIkoxy, 
(l-6C)alkylsulphonyl, (l-6Qalkylamino and di-[(l-6C)alkyl]amino, or from a group of the 
formula : 

10 -X 7 -Q 8 

wherein X 7 is a direct bond or is selected from O, N(R 14 ), CON(R 14 ), N(R I4 )CO and 
C(R ,4 >20, wherein R 14 is hydrogen or (l-6Qalkyl, and Q 8 is heteroaryl, 
heteroaryl-0-6C)alkyl, heterocyclyl orheterocyclyi-(1^5C)alkyl, 

and wherein any aiyl, heteroaryl or heterocyclyl group within the Q'-Z- group 

15 optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (l-6Qalkoxy, 
N-(l-6C)alkylcarbamoyl and N^-di-[(l-6Qalkyi]carbamoyl, or optionally bears 
1 substituent selected from a group of the formula : 

-X*-R 13 

20 wherein X 4 is a direct bond or is selected from O and N(R 16 ), wherein R 16 is hydrogen or 
(l-6C)alkyl, and R 15 is hydroxy-(l-6Qalkyl, (l-6QaBcoxy-(l-6Qalkyl, amino-(l-6C)aIkyl, 
(l-6Qalkylamino-(l-6C)alkyi, di^(l-^aDcyi]amino<l-6Qalkyl, (2-6QaIkanoyIamino- 
(l-6C)alkyl or (l-6Qalkoxycarbonylamino-(l-6QaIkyl, and a group of the formula : 

-X 9 -Q 9 

25 wherein X 9 is a direct bond or is selected fiom O and N(R 17 ), wherein R 17 is hydrogen or 
(l-6C)alkyl, and Q 9 is heterocyclyl or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 
substituents, which may be the same or different, selected fiom halogeno, (l-6Qalkyl and 
(l-6C)aDcoxy, 

and wherein any heterocyclyl group within the Q l -Z- group optionally bears 1 or 2 oxo 
30 substituents; 

(o) Z is a direct bond or is selected from O, S, SO, SCb and NH and Q 1 is phenyl, benzyl, 
2-thienyl, 1-imidazolyl, 1,2,3-triazol-l-yl, U,4-triazoM-yl,2-,3- or4-pyridyl, 
2-imidazol-l-ylethyl, 3-imida2ol-l-ylpropyl, 2-(l,2,3-triazol-l-yl)ethyl, 
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2^1,2,4-triazol-l-yl)ethyl, 3-(U,3-triazoH-yl)propyl, 3KU,4-triazol-l-yl)propyl, 

2- , 3- or 4-pyridylmethyi, 2-(2-, 3- or 4-pyridyl)ethyl, 3-(2-, 3- or 4-pyridyl)propyl > 
oxetan-3-yl, tetrahydrofuran-3-yl, 3- or 4-tetrahydropyranyl, 3- or 4-oxepanyi, 

1-, 2- or 3-pyrrolidinyl, morpholino, 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl, piperidino, 
piperidin-3-yl, piperidin-4-yl, 1-, 3- or 4-homopiperidinyl, piperazin-l-yl, homopiperazin-l-yi, 

1- , 2- or 3-pyirolidinylmethyl, morpholinomethyl, piperidinomethyl, 

3- or 4-piperidinylmethyl, 1-, 3- or 4-homopiperidinylmethyl, 2-pyrrolidin-l-ylethyl, 
3-pyrrolidin-l-ylpropyl, 2-pyrrolidin-2-ylethyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl, 
3-morpholinopropyl, 2-(l ,1 -dioxotetrahydro-4H-l ,4-thiazin-4-yl)ethyl, 
S-ClJ-dioxotetrahydro^H-lAthiazin^ylJpropji, 2-piperidinoethyl, 3-piperidinopropyl, 

2- piperidro-3-ylethyl, 2-piperidin-4-ylethyl, 2-homopiperidin-l-ylethyl, 

3- homopiperidin-l-ylpropyl, 2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyi, 

2- homopiperazin-l-yIethyl or 3-homopiperazin-l-ylpropyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q ! -Z- 
group are optionally separated by the insertion into the chain of a group selected from O, NH, 
CONH, NHCO, CH=CH and OC, 

and wherein any CH2 or CH 3 group within the Q l -Z- group optionally bears on each 
said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethyl amino, or from a group of the formula : 

-X 7 -Q 8 

wherein X 7 is a direct bond or is selected from 0, NH, CONH, NHCO and CH 2 0 and Q 8 is 
pyridyl, pyridylmethyl, pyiTolidin-l-yl, pyrrolidin-2-yl, morpholino, piperidino, piperidin-3-yi, 
piperidin-4-yl, piperazin-l-yl, 2-pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, 
pyirolidin-2-ylmethyl, 2-pyirolidin-2-ylethyI, 3-pyrrolidin-2-ylpropyl, 2-moipholinoethyl, 

3- moipholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 

2- piperidin-3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 

3- piperazin- 1 -ylpropyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within the Q*-Z- group 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, 
or optionally bears 1 substituent selected from a group of the formula : 
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wherein X 8 is a direct bond or is selected from O and NH and R 15 is 2-hydroxyethyi, 
3-hydroxypropyi, 2-methoxyethyi, 3-methoxypropyl, aminomethyl, 2-aminoethyl, 
3-aminopropyl, methylaminomethyl, 2-methylaminoethyi, 3-methylaminopropyi, 

2- ethylaminoethyl, 3 -ethyiaminopropyl, dimethyiaminomethyl, 2-dimethylaminoethyl, 
5 3-dimethylaminopropyl, acetamidomethyl, methoxycarbonylaminomethyl, 

ethoxycaibonylaminomethyl or tert-butoxycarbonylaminomethyl, and from a group of the 
fonnula : 

wherein X 9 is a direct bond or is selected from O and NH and Q 9 is pyrrolidin-l-ylmethyl, 
10 2-pyrrolidin-l -ylethyl, 3-pyrrolidin- 1 -ylpropyl, moipholinomethyl, 2-morpholinoethyl, 

3- morpholinopropyl, piperidinomethyl, 2-piperidinoethyi, 3-piperidinopropyl, 
piperazin-l-ylmethyl, 2-piperazin-l -ylethyl or 3-piperazin-l-ylpropyl, each of which 
optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, methyl and methoxy, 

15 and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo 

substituents; 

(p) the Q ! -Z- group is selected from phenoxy, phenylthio, anilino, benzyloxy, 
cydopropylmethoxy, tetrahydtofiiran-3-yloxy, 3- or 4-tetrahydropyranyloxy, 
2-imidazol-l-ylethoxy, 3-imidazoM-ylpropoxy, 2-(l^,3-triazoH-yl)ethoxy, 
20 2-(l^,4-1riazoH-yl)ethoxy > 3-(l A3-triazol-l-yl)propoxy, S^l^^triazoH-yl^ropoxy, 
pyrrolidin-l-yl, moipholino, piperidmo,piperazin-l-yl, 2-pyrrolidin-l -ylethoxy, 
3 -pyrroli din- 1 -ylpropoxy, pyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 

2- p>rrolidin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy, 2-moipholinoethoxy, 

3- morpholinopropoxy, 2Kl,l-dioxotetrahydro^H-l,4-thiazm-4-yl)ethoxy, 
25 3-(l,l-dioxoteti^ydro-4H^ 2-piperidinoethoxy, 

3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethoxy, 
2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 
homopiperidin-3-yloxy, homopiperidin-4-yloxy, horaopiperidin-3-ylmethoxy, 
2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 2-piperazin-l -ylethoxy, 
30 3-piperazin-l-ylpropoxy, 2-bomopipexazin-l -ylethoxy, 3-boraopiperazin-l -ylpropoxy, 
2-pyrrolidin-l -ylethylamino, 3-pyrrolidin-l-ylpropylamino, pyirolidin-3-ylamino, 
pyirolidin-2-ylmethylamino, 2-pyirolidin-2-ylethylamino, 3-pym>lidin-2-ylpropylamino, 
2-morpholinoethylamino, 3-morpholinopropylamino, 2-(l,l-dioxotetrahydn>4H-l,4-thia2in- 
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4-y])ethylamino, 3-(l ,1 -dioxotetrahydro-4H- 1 ,4-thia^^-yl)propylamino, 

2- piperidinoethylamino, 3-piperidiD0propyIamino, piperidin-3-ylamino, 
piperidiB-4-ylamino, piperidin-3-yimethylamino, 2-piperidin-3-ylethylamino, 
piperidin^-ylmethyiamino, 2-piperidin-4-ylethylamino, homopiperidin-3-ylamino, 

5 homopiperidin-4-ylamino, homopiperidin-3-ylmethylamino, 2-homopiperidin-l-ylethylamino, 

3- homopiperidin-l-ylpropylamino, 2-piperazin-l-yletbylamino, 3-piperazin-l-ylpropylamino, 
2-homopiperazin-l -ylethylamino or 3-homopiperazin-l -ylpropylamino, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q 1 -^ 
group are optionally separated by the insertion into the chain of a group selected from O, NH, 
10 CH=CH and OC, 

and wherein any CH 2 or CH 3 group within the Q l -Z- group optionally bears on each 
said CH 2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, 

and wherein any phenyl or heterocyclyl group within the Q*-Z group optionally bears 
15 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, and a 
piperidin-3-ylmethyl or piperidin-4-ylmethyl group within the Q ! -Z group is optionally 
N-substituted with 2-methoxyethyl, 3-methoxypropyl, 2-aminoethyl, 3-aminopropyl, 
2-methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 2- 
20 pyrrolidin-l-ylethyl, 3-pyrrolidin-l-ylpropyl, 2-morpholinoethyl, 3-morpholinopropyl, 

2-piperidinoethyl, 3-piperidinopropyI, 2-piperazin-l-ylethyl or 3-piperazin-l-jdpropyl, the last 
8 of which substituents each optionally bears 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro, methyl and methoxy, 

and wherein any heterocyclyl group within the Q*-Z group optionally bears 1 or 2 oxo 
25 substituents; 

(q) the Q J -Z- group is selected from phenoxy, benzyloxy, tetrahydrofuran-3-yloxy, 
tetrahydropyran-3-yloxy, tetrahydropyran-4-yloxy, 2-imidazol-l-ylethoxy, 
2-(l,2,4-triazol-l-yl)ethoxy, 2-pynolidin-l-ylethoxy, 3 -pyrrolidin- 1 -ylpropoxy, 
pyirolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyirolidin-2-ylethoxy, 
30 3-pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

2-(U ^oxotetrahydn>-4H-l,4-thiazin-4-yl)ethoxy, 3-(l,l^ioxotetrahydro-4H-l,4-thiazin- 
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
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piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 
2-piperidin-4-ylethoxy, 24K>mopiperidin-l-ylethoxy, 3-homopiperidin- 1 -ylpropoxy, 
homopiperidin-3-yloxy, homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy, 
2-piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, 2-homopiperazin-l-ylethoxy or 
5 3-homopiperazin-l-yIpropoxy, 

and wherein any CH 2 or CH 3 group within the Q l -Z- group optionally bears on each 
said CH 2 or CH 3 group a substituent selected fiom hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, 

and wherein any phenyl or heterocyclyl group within the Q'-Z- group optionally bears 
10 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 

and wherein any heterocyclyl group within the Q^Z- group optionally bears 1 or 2 oxo 
substituents; 

(r) Z is selected from O, S, SO, SO2, N(R* ') and CO wherein R 1 1 is hydrogen or 
15 (l-6C)alkyl, and Q 1 is (3-7C)cycloa]kyl, (3-7QcycloalkyHl-6C)alkyl, heterocyclyl or 

heterocyclyHl^Qallcyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q l -Z- 

group are optionally separated by the insertion into the chain of a group selected from O, 

N(R 12 ), CON(R 12 ), N(R ,2 )CO, CH=CH and CsC wherein R 12 is hydrogen or (l-6Qalkyl, 
20 and wherein any CH 2 or CH 3 group within the Q ! -Zr group optionally bears on each 

said CH 2 or CH3 group a substituent selected from hydroxy, amino, (l-6C)alkoxy, 

(l^C)alkylsulphonyi, (l-6Qalkylamino and di-[(l-6C)alkyl]amino, or from a group of the 

formula : 

-X 7 -Q 8 

25 wherein X 7 is a direct bond or is selected from O, N(R 14 ), CON(R 14 ), N(R ,4 )CO and 

C(R 14 )20, wherein R 14 is hydrogen or (l-6C)alkyl, and Q 8 is heteroaryl, 

heteroaiyl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6Qalkyl, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1, 2 or 3 

substituents, which may be the same or different, selected from halogeno, trifluoromethyl, 
30 hydroxy, amino, carbamoyl, (l-6Qalkyl, (l-6Qalkoxy, H-0-6QaJkylcarbamoyl and 

f£N^i-[(l-6C)alkyl]carbamoyl, or optionally bears 1 substituent selected from a group of the 

formula : 
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-X 8 -R 15 

wherein X 4 is a direct bond or is selected from 0 and N(R 16 ), wherein R 16 is hydrogen or 
(l-6C)alkyl, andR 15 is hydroxy^ l-6Qalkyl, (l-6Qa!koxy-(l-6Qalkyi, amino-(l-6C)alkyl, 
(l-6Qalkylamino-(l-6C)alkyl, di-[(l-6Qalkyl]ainino-(l-6C)alkyl, (2^Qalkanoylamino- 
5 (l-6C)alkyl or (1 -6C)alkoxycarbonylamino-(l -6C)alkyl, and a group of the formula : 

-X 9 -Q 9 

wherein X 9 is a direct bond or is selected from 0 and N(R 17 ), wherein R 17 is hydrogen or 
(1 -6C)alkjd, and Q 9 is heterocyclyl or heterocyclyHl -6C)alkyl which optionally bears 1 or 2 
substituents, which maybe the same or different, selected from halogeno, (l-6C)alkyl and 
10 (l-6C)alkoxy, 

and wherein any heterocyclyl group within the Q ! -Z- group optionally bears 1 or 2 oxo 
substituents; 

(s) Z is selected from O, S, SO, SQ2 and NH and Q 1 is oxetan-3-yl, tetrahydrofuran-3-yU 
3- or 4-tetrabydropyranyl, 3- or 4-oxepanyl, 1-, 2- or 3-pyrrolidinyl, morpholino, 
15 l,l-dioxotetrahydro-4H-l,4-thiazin-4->4, piperidino, piperidin-3-yl, piperidin-4-yl, 
1-, 3- or 4-homopiperidinyl, piperazin-l-yl, homopiperazin-1 -yl f 

1- , 2- or 3-pyrrolidinylmethyl, morpholinomethyl, piperidinomethyl, 

3- or 4-piperidinylmethyl, 1 3- or 4-homopiperidinylmethyl, 2-pyirolidin-l -ylethyl, 
3-pynolidin-l-ylpropyl, 2-pynolidin-2-yIethyl, 3-pyrrolidin-2-ylpropyl, 2-morpholinoethyl, 
20 3-morpholinopropyl, 2-(l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethyl > 

3Kl,l-dioxotetrahydn)^H-l,4-thiazin-4-yl)pn)pyl, 2-piperidinoethyl, 3-piperidinopropyl, 

2- piperidin-3-ylethyl, 2-piperidin-4-ylethyI, 2-homopiperidin-l-yiethyl, 

3- homopiperidin-l-ylpropyl, 2-piperazin-l -ylethyl, 3-piperazin-l-ylpropyl, 
2-homopiperazin-l -ylethyl or 3-homopiperazin-l-ylpropyl, 

25 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q*-Z- 

group are optionaDy separated by the insertion into the chain of a group selected from O, NH, 
CONH, NHCO, CH=CH and OC, 

and wherein any CH2 or CH3 group within the Q l -Z- group optionally bears on each 
said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
30 methylsulphonyl, methylamino and dimetbylamino, or from a group of the formula : 

-X 7 -Q 8 - - 
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wherein X 7 is a direct bond or is selected from 0, NH, CONH, NHCO and CH 2 0 and Q 8 is 
pyridyl, pyridylmethyl, pyrrolidin-l-yl, pyrrolidin-2-jd, morpholino, piperidino, pipericttn-3-yl, 
piperidin-4-yl, piperazin-l-yl, 2-pyirolidin-l-ylethyl, 3 -pyrrolidin- 1 -ylpropyl, 
pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrroIidin-2-ylpropyl, 2-moipholinoethyi, 
5 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-yimethyl, 

2- piperidin-3-ylethyi, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 

3- piperazJn- 1-ylpropyl, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1, 2 or 3 
substituents, which may be the same or different, selected from fluoro, chloro, trifluoromethyl, 
10 hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, or optionally bears 1 substituent 
selected from a group of the formula : 

-X 8 -R 15 

wherein X 8 is a direct bond or is selected from O and NH and R 15 is 2-hydroxyethyl, 
3-hydroxypropyl, 2-methoxyethyI, 3-methoxypropyl, aminomethjd, 2-aminoethyl, 
15 3-aminopropyl, methylaminomethyl, 2-methyiaminoethyl, 3-methylaminopropyl, 

2- ethylaminoethyl, 3-ethylaminopropyl, dimethylaminomethyl, 2-dimethylaminoethyl, 

3- dimethylaminopropyl, acetamidomethyl, methoxycarbonylaminomethyl, 
ethoxycaibonylaminomethyl or tert-butoxvcarbonvlaminomethvL and from a group of the 
fonnula : 

20 -X 9 -Q 9 

wherein X 9 is a direct bond or is selected from O and NH and Q 9 is pyrrolidin- 1 -ylmethyi, 

2- pyrrolidin-l-ylethyl, 3-pyirolidin- 1-ylpropyl, morpholinomethyl, 2-morpholinoethyl, 

3- morpholinopropyl, piperidinomethyl, 2-piperidinoethyl, 3-piperidinopropyl, 
piperazin-1 -ylmethyi, 2-piperazin- 1 -ylethyl or 3-piperazin-l-ylpropyl, each of which 

25 optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, methyl and methoxy, 

and wherein any heterocyclyl group within the Q l -Z- group optionally bears 1 or 2 oxo 
substituents; 

(t) the Q*-Z- group is selected from cyclopropylmethoxy, tetrahydrofuran-3-yloxy, 
30 3- or 4-tetrahydropyranyloxy, 2-pyrrolidin- 1 -ylethoxy, 3-pynrolidin-l-ylpropoxy, 
pyirolidin-3-yloxy, pyirolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 
3-pyrrolidin-2-ylpropoxy, 2-moipholinoethoxy, 3-moipholinopropoxy, 
2-(l , 1 -dioxotetrahydro-4H-l ,4-thiazin-4-yl)ethoxy, 3-{l A -dioxotetrahydro-4H- 1 ,4-thiazin- 
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4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3.yloxy,pipKidin-4-yloxy, 
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 

2- piperidin-4-ylethoxy, homopiperidin-3-yloxy, homopiperidin-4-yloxy, 
homopiperidin-3-ylmethoxy, 2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 

5 2-piperazin-l-ylethoxy, S-piperazin-l-ylpropoxy^-homopiperazin-l-ylethoxy, 

3- homopiperazin- 1 -ylpropoxy, 2-pyrrolidin- 1 -yieihylamino, 3-pyiroUdin-l-y^ropylamiiio, 
pyrrolidin-3-ylamino, pyrrolidin-2-ylmethylamino, 2-pyrrolidin-2-ylethylamino, 
3i>ynolidin-2-ylpropylamino, 2-moipholinoethylamino, 3-moipholinopropylamino, 
2^1,l-dioxotetrahydro-4H-l,4^ 

10 4H-l,4-thiazin-4-yl)propylam^ 3-piperidinopropylamino, 
piperidin-3-ylamino, piperidin-4-ylamino, piperidin-3-ylmethylamino, 
2-piperidin-3-ylethylamino, piperidin-4-ylmethylamino, 2-piperidin-4-ylethylamino f 
homopiperidin-3-ylamino, homopiperidin-4-ylamino, homopiperidin-3-yimethylamino, 

2- homopiperidin-l -ylethylamino, 3-homopiperidin- 1 -ylpropylamino, 

15 2-piperazin4 -ylethylamino, 3-piperazin-l-ylpropylamino, 2-homopiperazin-l-ylethylamino or 

3- homopiperazin- 1 -ylpropylamino, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q l -Zr 
group are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and OC, 

20 and wherein any CH 2 or CH 3 group within the Q ! -Z- group optionally bears on each 

said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, 

and wherein any heterocyclyl group within the Q*-Z group optionally bears 
1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 

25 trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, and a 

piperidin-3-ylmethyl or piperidin-4-ylmethyl group within the Q ! -Z group is optionally 
N-substituted with 2-metboxyethyl, 3-methoxypropyl, 2-aminoethyl, 3-aminopropyl, 
2-methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 2- 
pyirolidin-1-ylethyl, 3-pynrolidin-l-ylpropyl, 2-morpholinoethyl, 3-moipholinopropyl, 

30 2-piperidinoethyl, 3-piperidinopropyl, 2-piperazin-l-ylethyl or 3-piperazin-l-yipropyl, the last 
8 of which substituents each optionally bears 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro, methyl and methoxy, 
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and wherein any heterocyclyl group within the Q*-Z group optionally bears 1 or 2 oxo 
substituents; 

(u) the Q ! -Z- group is selected from tetrahydrofuran-3-yloxy, tetrahydropyran-3-yIoxy, 
tetrahydropyran-4-yloxy, 2-pyrrolidin- 1 -ylethoxy, 3 -pyrrolidine 1 -ylpropoxy, 
5 pyrrolidin-3-yloxy, pyirolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 

3- pyrrolidin-2-ylpropoxy, 2-morpholino ethoxy, 3-morpholinopropoxy, 

2-(l ,l-dioxotetrahydro-4H-l ,4-thiazin-4-yl)ethoxy, 3-(l ,l-dioxotetrahydro-4H-l,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-yhnethoxy, 

10 2-piperidin-4-ylethoxy, 2-homopiperidin- 1 -ylethoxy, 3-homopiperidin-l -ylpropoxy, 
homopiperidin-3-yloxy, homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy, 

2- piperazin-l -ylethoxy, 3-piperazin-l-ylpropoxy, 2-homopiperazin-l -ylethoxy or 

3- homopiperazin-l -ylpropoxy, 

and wherein any CH 2 or CH 3 group within the Q*-Z- group optionally bears on each 
15 said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 or 2 
substituents, which maybe the same or different, selected from fluoro, chloro, trifluoromethyl, 
hydroxy, amino, methyl, ethyl and methoxy, 
20 and wherein any heterocyclyl group within the Q ! -Z- group optionally bears 1 or 2 oxo 

substituents; 

(v) Q 2 is an aryi group of formula la 

G* 

vL /G3 
G< 

la 

G 5 

wherein G 1 is selected from halogeno, trifluoromethyl, cyano, hydroxy, (l-6C)alkyl, 
25 (2-8C)alkenyl, (2-8C)alkynyl and (l-6Qalkoxy, 

and each of G 2 , G 3 , G 4 and G 5 , which may be the same or different, is selected from 
hydrogen, halogeno, trifluoromethyl, cyano, hydroxy, (l-6Qalk>4, (2-8Qalkenyl, 
(2-8Qalkynyi and (l-6QaDcoxy, 
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(w) Q 2 is an aryl group of formula la wherein G 1 andG 2 together form a group of 
formula :- -CH=CH-CH=CH-, -N=CH-CH=CH., -CH=N-CH=CH-, «CH=CH.N=CH-, 
-CH=CH-CH==N-, -CH=CH-0-, -0-CH=CH-, -CH-CH-S-, -S-CH=CH-, -O-Ofe-O- or 
-O-CH2-CH2-O-, 

5 and the 9- or 1 0-membered tricyclic heteroaryl or heterocyclic ring formed when G 1 

and G 2 together are linked optionally bears on the heteroaryl or heterocyclic portion of the 
bicyclic ring 1 , 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, hydroxy, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)aflcynyl and 
(l-6C)aIkoxy, and any bicyclic heterocyclic ring so formed optionally bears 1 or 2 oxo or 
10 thioxo groups, 

and each of G 3 , G 4 and G 5 , which may be the same or different, is selected from 
hydrogen, halogeno, trifluoromethyl, cyano, hydroxy, (l-6C)alkyl, (2-8Qalkenyl, 
(2-8Qalkynyl and (1 -6C)alkoxy, 

(x) Q 2 is an aryl group of formula la wherein G 1 is selected from halogeno, 
15 trifluoromethyl, cyano, hydroxy, (l-6C)alkyl, (2-8C)alkenyl, (2-8Qalkynyl and (l-6Qalkoxy, 
and G 2 and G 3 together or G 3 and G 4 together form a group of formula :- 
-CH=CH-CH=CH-, -N=CH-CH=CH-, -CH=N-CH=CH-, -CH==CH-N=CH-, 
-CH=CH-CH=N-, -CH=CH-0-, -0-CH=CH-, -CH=CH-S-, -S-CH=CH-, -0-CH 2 -0- or 
-O-CH2-CH2-O-, 

20 and the 9- or 1 0-membered bicyclic heteroaryl or heterocyclic ring formed when G 2 

and G 3 together or G 3 and G 4 together are linked optionally bears on the heteroaryl or 
heterocyclic portion of the bicyclic ring 1, 2 or 3 substituents, which may be the same or 
different, selected from halogeno, trifluoromethyl, cyano, hydroxy, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl and (l-6C)aIkoxy, and any bicyclic heterocyclic ring so formed 

25 optionally bears 1 or 2 oxo or thioxo groups, 

and each of G 4 and G 5 or G 2 and G 5 as appropriate, which may be the same or 
different, is selected from hydrogen, halogeno, trifluoromethyl, cyano, hydroxy, (lr6C)alk>i, 
(2-8C)alkenyl, (2-8C)alkynyl and (l-6C)alkoxy; 

(y) Q 2 is an aryl group of formula la wherein G 1 is selected from fluoro, chloro, bromo, 
30 iodo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, 
1 -propynyl, 2-propynyl, methoxy and ethoxy, 
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and each of G 2 , G 3 , G 4 and G 5 , which may be the same or different, is selected from 
hydrogen, fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, ally!, 
isopropenyl, ethynyl, 1-propynyl, 2-propynyl, methoxy and ethoxy; 
(z) Q 2 is an aryl group of formula la wherein G 1 is selected from fluoro, chloro, bromo, 
5 iodo, trifluoromethyl, cyano, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and 
ethoxy, 

and each of G 2 , G 3 , G 4 and G s , which may be the same or different, is selected from 
hydrogen, fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, 
isopropenyl, ethynyl, methoxy and ethoxy; 
10 (aa) Q 2 is an aryl group of formula la wherein G 1 and G 2 together form a group of 
formula :- -CH=<H-CH==CH-, -0-OH==CH- or -0-CH 2 -0-, 

and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed 
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2 
substituents, which may be the same or different, selected from fluoro, chloro, bromo, 
15 trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, and any bicyclic 
heterocyclic ring so formed optionally bears 1 or 2 oxo or thioxo groups, 

and each of G 3 , G 4 and G 5 , which may be the same or different, is selected from 
hydrogen, fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and 
ethoxy; 

20 (bb) Q 2 is an aryl group of formula la wherein G 1 is selected from fluoro, chloro, bromo, 
iodo, trifluoromethyl, cyano, methyl, ethyl, methoxy and ethoxy, 

and G 2 and G 3 together or G- and G 4 together form a group of formula :- 
-CH=CH-CH=CH-, -aCH=CH- or-0-CH 2 -0-, 

and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed 
25 optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2 
substituents, which may be the same or different, selected from fluoro, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, and any bicyclic 
heterocyclic ring so formed optionally bears 1 or 2 oxo or thioxo groups, 

and each of G 4 and G 5 or G 2 and G 5 as appropriate, which may be the same or 
30 different, is selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, 
methyl, ethyl, methoxy and ethoxy, and 

(cc) Q 2 is an aryl group of formula la wherein G 1 and G 2 together form a group of 
formula -0-CH 2 -O-, 
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and the 9-membered bicyclic heterocyclic ring so formed optionally bears on the 
heterocyclic portion of the bicyclic ring 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, 
methoxy and ethoxy, and the bicyclic heterocyclic ring so formed optionally bears 1 oxo or 
5 thioxo groups, 

each of G 3 and G 4 , which may be the same or different, is selected from hydrogen, 
fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, 
and G 5 is selected from hydrogen, fluoro, chloro or bromo. 

As stated hereinbefore, certain compounds disclosed in the present invention, possess 
10 higher inhibitory potency against particular non-receptor tyrosine kinases such as p56 /a 

tyrosine kinase than against other non-receptor tyrosine kinases or RTKs such as EGF RTK or 
VEGF RTK. Particular groups of compounds disclosed in the invention that possess such 
selectivity include, for example, quinazoline derivatives of the Formula I, or 
phannaceutically-acceptable salts thereof, wherein each of m, R 1 , R 2 , R 3 , Z and Q 1 has any of 
15 the meanings defined hereinbefore and :- 
(a) Q 2 is an aryl group of formula la 




la 



wherein G is halogeno or trifluoromethyl, 

each of G 2 and G 5 is hydrogen, 
20 G 3 is selected from hydrogen, halogeno, trifluoromethyl, cyano, hydroxy, (l-6C)aDcyl, 

(2-8C)alkenyl, (2-8C)alkynyl and (l-6C)alkoxy, 

and G 4 is halogeno or (l-6C)alkoxy; 
(b) Q 2 is an aryl group of formula la wherein G 1 is fluoro, chloro, bromo, iodo or 
trifluoromethyl, 
25 each of G 2 and G 5 is hydrogen, 

G 3 is selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, 
methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, 
and G 4 is fluoro, chloro, bromo, methoxy or ethoxy, 
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(c) Q 2 is an aryl group of formula la wherein G 1 and G 2 together form a group of 
formula :- -O-CH2-O-, 

each of G 3 and G 4 , which may be the same or different, is selected from hydrogen, 
halogeno, trifluoromethyl, cyano, hydroxy, (l-6C)alkyl and (l-6C)aIkoxy, 
5 and G 5 is halogeno; or 

(d) Q 2 is an aryl group of formula la wherein G 1 and G 2 together form a group of 
formula :- -0-CH r O-, 

each of G 3 and G 4 , which may be the same or different, is selected from hydrogen, 
fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, 
10 and G 5 is selected from fluoro, chloro or bromo. 

A preferred compound disclosed in the invention is a quinazoline derivative of the 
Formula I wherein: 

m is 0 or m is 1 and the R 1 group is located at the 6- or 7-position and is selected from 
hydroxy, amino, methyl, ethyl, propyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, 
15 dimethylamino, diethylamino, acetamido, propionamido, benzyloxy, 2-imidazol-l-ylethoxy, 

2- {l ,2,4-triazoM-yl)ethoxy, 2-pyiroIidin-l-ylethoxy, 3-pyirolidin- 1 -ylpropoxy, 
pyrrolidin-3-yloxy, pym>lidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 

3- pyirolidin-2-ylpropoxy f 2-morpholinoethoxy, 3-morpholinopropoxy, 
2^1,l^oxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy, 3^1,lHiioxotetrahydit)-4H-l,4-thiazin- 

20 4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
piperidin-3-ylmethoxy, 2-piperidin-3-yIethoxy, piperidin-4-ylmethoxy, 
2-piperidin-4-ylethoxy, 2-homopiperidin-l-ylethoxy, 3-homopiperidin- 1 -ylpropoxy, 

2- pipera2an-l-ylethoxy, 3-piperazin-l -ylpropoxy, 2-homopiperazin-l-ylethoxy and 

3- homopiperazin- 1 -ylpropoxy, 

25 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 

are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and CsC, 

and wherein any CH2 or CH3 group within a R 1 substituent optionally bears on each 
said CH2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 
30 methylsulphonyl, methylamino and dimethylamino, 
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and wherein any phenyl or tieterocyclyl group within a substituent on R optionally 
bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
5 oxo substituents; 

the Q*-Z- group is selected from propoxy, isopropoxy, 2-hydroxyethoxy, 

3- hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, cyclopentyloxy, cyclohexyloxy, 
phenoxy, benzyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, 
tetrahydropyran-4-yloxy, 2-imidazoM -ylethoxy, 2<l,2,4-triazol-l-yl)ethoxy, 

10 2-pyrrolidin-l-ylethoxy, 3-pyirohdin-l-ylpropoxy,pyrrolidin-3-yloxy, 
pynolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy, 

2- moipholinoethoxy, 3-morpholinopropoxy, 2-(l ,l-dioxotetrahydro-4H- 1 ,4-thiazin- 

4- yl)ethoxy, SKl.l-dioxoteti^ydro^H-l^-thiazin^yl^poxy, 2-piperidinoethoxy, 

3- piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethoxy, 
15 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 

2- homopiperidin-l-ylethoxy, 3-bomopiperidin-l-ylpropoxy, homopiperidin-3-yloxy, 
homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy, 2-piperazin-l-ylethoxy, 

3- piperazin-l-ylpropoxy, 2-bomopiperazin-l-ylethoxy or 3-homopiperazin-l-ylpropoxy, 

and wherein any CH 2 or CH 3 group within the Q l -Z- group optionally bears on each 
20 said CH2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, 

and wherein any phenyl or heterocyclyl group within the Q*-Z- group optionally bears 
1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 
25 and wherein any heterocyclyl group within the Q^Z- group optionally bears 1 or 2 oxo 

substituents; 

each of R 2 and R 3 is hydrogen; and 

Q 2 is an aryl group of formula la 
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wherein G is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyl, 
vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G 2 , G 3 , G 4 and G 5 , which 
may be the same or different, is selected from hydrogen, fluoro, chloro, bromo, 
5 trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and 
ethoxy, 

or G 1 and G 2 together form a group of formula :- -CH=CH-CH=CH-, -0-CH=CH- or 
-O-CH2-O-; and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed 
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2 

10 substituents, which may be the same or different, selected from fluoro, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, and any bicyclic 
heterocyclic ring so formed optionally bears 1 or 2 oxo or thioxo groups, and each of G 3 , G 4 
and G 5 , which may be the same or different, is selected from hydrogen, fluoro, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, 

15 or a pharmaceutically- acceptable acid-addition salt thereof. 

A further preferred compound disclosed in the invention is a quinazoline derivative of 
the Formula I wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from hydroxy, 
methoxy, ethoxy, propoxy, benzyloxy, 2-pyirolidin- 1 -ylethoxy, 3-pyrrolidin- 1 -ylpropoxy, 

20 2-morpholinoethoxy, 3-moipholinopropoxy, 2-(l,l-dioxotetrahydro-4H-l,4-thia2dn- 
4-yl)ethoxy, 3^1,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 3-(4-methylpiperazin-l -ylpropoxy, 
2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, 

2- methylsulphonylethoxy, 3-methylsulphonylpropoxy and 2-(2-methoxyethoxy) ethoxy; 
25 and wherein any CH 2 group within a R 1 substituent that is attached to two carbon 

atoms optionally bears a hydroxy group on said CH 2 group; 

the Q^Z- group is selected from propoxy, isopropoxy, 2-hydroxyethoxy, 

3- hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, cyclopentyioxy, cyclohexyloxy, 
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tetrahydrofuran-3-yloxy, tetrahydropyran-4-yIoxy, 2-imidazol-l-ylethoxy, 
2-(l,2,4-triazol-l-yl)etboxy, 2-pynolidin- 1 -ylethoxy, 3-pyrrolidin-l-ylpropoxy, 
pyrrolidin-3-yloxy, N-methylpyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 

2- pyrrolidin-2-ylethoxy, 3-pyirolidin-2-ylpropoxy, 2-morpholinoethoxy, 

5 3-morpholinopropoxy, 2-(l f l-dioxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy, 
3^1,l-doxotetrahy<fro^H-l,4-thi 

3- piperidinopropoxy, piperidin-3-yloxy, N-metbylpiperidin-3-yloxy, piperidin-4-yloxy, 
N-methylpiperidin-4-yloxy, piperidin-3-ylmethoxy, N-methylpiperidk-3-yimethoxy, 
piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 2-(4-methylpiperazm-l-yl)ethoxy 

10 and 3-(4-methylpiperazin-l-yl)propoxy, 

and wherein any CH 2 group within the Q*-Z- group that is attached to two carbon 
atoms optionally bears a hydroxy group on said CH 2 group; 

and wherein any heterocyclyl group within the Q l -Z- group optionally bears 1 or 2 oxo 
substituents; 
15 each of R 2 and R 3 is hydrogen; and 

Q 2 is an aiyl group of formula la 




wherein G is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyl, 
vinyl, isopropenyl and ethynyl, each of G 3 and G 4 , which may be the same or different, is 

20 selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, 
vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G 2 and G 5 is hydrogen, 
or G 1 and G 2 together form a group of formula :- -CH=CH-CH=CH-, -0-CH=CH- or 
-O-CHrO-, and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed 
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2 

25 substituents, which may be the same or different, selected from fluoro, chloro, bromo, 

trifluoromethyl, cyano, hydroxy, methyl and methoxy, and each of G 3 , G 4 and G 5 , which may 
be the same or different, is selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl, 
cyano, hydroxy, methyl and methoxy; 



WO 03/045395 



-48- 



PCT/GB02/05222 



or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound disclosed in the invention is a quinazoline derivative of 
the Formula I wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from hydroxy, 
5 methoxy, benzyloxy, 3-morpholinopropoxy, 2-hydn>xy-3-morpbolinopropoxy, 
3-(4-methylpiperazin- 1 -yl)propoxy, 2-hydroxy-3-(4-methylpipera2in-l -yl)propoxy, 

2- methoxyethoxy and 2-(2-methoxyethoxy)ethoxy; 

the Q ! -Z- group is selected from isopropoxy, 2-methoxyethoxy, cyclohexyloxy, 
tetrahydrofuran-3 -yloxy, tetrahydropyran-4-yloxy, 2-imidazol-l -ylethoxy, 
10 2-(l,2,4-triazol-l-yI)ethoxy, 3-pyrrolidin- 1 -yipropoxy, N-methylpyrrolidin-3-yioxy, 

3- morpholinopropoxy, 3-(l ,1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propoxy, 
2-piperidinoethoxy, N-methylpiperidin-4-yloxy, piperidin-4-ylmethoxy, 
N-methylpiperidin-4-ylmethoxy and 3^4-methylpiperazin-l-yl)propoxy, 

each of R 2 and R 3 is hydrogen; and 
15 Q 2 is an aryl group of formula la 




wherein G 1 is selected from fluoro, chloro, bromo and iodo, each of G 3 and G 4 , which maybe 
the same or different, is selected from hydrogen, chloro and methoxy, and each of G 2 and G 5 
is hydrogen, 

20 or G 1 and G 2 together form a group of formula :- -CH=CH-CH=C(C1>, -OCH=C(Cl>- or 
-O-CH2-O-, and each of G 3 , G 4 and G 5 is hydrogen; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound disclosed in the invention is a quinazoline derivative of 
the Formula I wherein : 

25 m is 0 or m is 1 and the R 1 group is located at the 6- or 7-position and is selected from 

hydroxy, amino, methyl ethyl, propyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, 
dimethylamino, di ethylamino, acetamido, propionamido, benzyloxy, 2-imidazoH -ylethoxy, 
2-(l,2,4-triazol-l-yl)ethoxy, 2-pyrrolidin-l -ylethoxy, 3-pyrrolidin-l-ylpropoxy, 
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pyrrolidin-3-yloxy, pynolidin-2«ylmethoxy, 2-pyirolidin-2-ylethoxy, 

3- pynolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-moipholinopropoxy, 

2-(l,l -dioxotetrahydro-4H-l ,4-thiazin-4-yl)ethoxy, 3 -( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
5 piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 

2-piperidin-4-ylethoxy, 2-homopiperidin-l -ylethoxy, 3-homopiperidin- 1 -ylpropoxy, 

2- piperazin-l -ylethoxy, 3-piperazin-l -ylpropoxy, 2-homopiperazin-l -ylethoxy and 

3 - homopiperazin-1 -ylpropoxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
10 are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and OC, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyi, methylamino and dimethylamino, 
15 and wherein any phenyl or heterocyclyi group within a substituent on R 1 optionally 

bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 

and wherein any heterocyclyi group within a substituent on R 1 optionally bears 1 or 2 
oxo substituents; 

20 the Q*-Z- group is selected from phenoxy, benzyloxy, tetrahydrofuran-3 -yloxy, 

tetrahydropyran-3-yloxy, tetrahydropyran-4-yloxy, 2-imidazol- 1 -ylethoxy, 
2-(l,2,4-triazol-l-yl)ethoxy, 2-pyirolidin-l-ylethoxy, 3-pyixolidin- 1 -ylpropoxy, 
pyirolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pynolidin-2-ylethoxy, 
3 -pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

25 2-(l,l-dioxotetiahydro-4H-l,4-thiazin-4-yi)ethoxy, 3-{l,l-dioxotetrahydro-4H-l,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 

2- piperidin-4-ylethoxy, 2-homopiperidin-l -ylethoxy, 3-homopiperidin-l-ylpropoxy, 
homopiperidin-3-yloxy, homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy, 

30 2-piperazin- 1 -ylethoxy, 3-piperazin- 1 -ylpropoxy, 2-homopiperazin- 1 -ylethoxy or 

3- homopiperazin- 1 -ylpropoxy, 
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and wherein any CH2 or CH3 group within the Q ! -Z- group optionally bears on each 
said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, 

and wherein any phenyl or heterocyclyl group within the Q ! -Z- group optionally bears 
5 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 

and wherein any heterocyclyl group within the Q ! -Z- group optionally bears 1 or 2 oxo 
substituents; 

each of R* and R 3 is hydrogen; and 
10 Q 2 is an aryl group of formula la 

& 




la 



wherein G 1 is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyl, 
vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G 2 , G 3 , G 4 and G 5 , which 
may be the same or different, is selected from hydrogen, fluoro, chloro, bromo, 
15 trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and 
ethoxy, 

or G 1 and G 2 together form a group of formula :- -CH=CH-CH==CH-, -OCH=CH- or 
-O-CH2-O-, and the 9- or 10-membered bicyclic heteroaiyl or heterocyclic ring so formed 
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2 

20 substituents, which may be the same or different, selected from fluoro, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, and any bicyclic 
heterocyclic ring so formed optionally bears 1 or 2 oxo or thioxo groups, and each of G 3 , G 4 
and G 5 , which may be the same or different, is selected from hydrogen, fluoro, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy; 

25 or a pharmaceutically-acceptable acid-addition salt thereof 

A further preferred compound disclosed in the invention is a quinazoline derivative of 
the Formula I wherein : 
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m is 1 and the R 1 group is located at the 7-position and is selected from hydroxy, 
methoxy, ethoxy, propoxy, benzyloxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 
2-morpholinoethoxy, 3-morpholinopropoxy, 2-(l,l-dioxotetrahydro-4H-l,4-thiazin- 
4-yl)ethoxy, 3-(l,l-dioxotetrahydro^H-l,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 

5 3-piperidinopropoxy, 2^4-methylpiperazin-l-yl)ethoxy, 3-(4-methylpiperazin-l-yI)propoxy, 
2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, 
2-methylsulphonyletboxy, 3 -methyl sulphonylpropoxy and 2-(2-methoxyethoxy)ethoxy; 

and wherein any CH 2 group within a R l substituent that is attached to two carbon 
atoms optionally bears a hydroxy group on said CH 2 group; 

10 the Q'-Z- group is selected from tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 

2-imidazol-l-ylethoxy, 2-( 1 ,2 ,4- triazol- 1 -yl)ethoxy, 2-pyrrolidin-l -ylethoxy, 
3 -pyirolidin- 1 -ylpropoxy, pyrrolidin-3 -yloxy, N-methylpyirolidin-3-yloxy, 
pyirolidin-2-ylinethoxy, 2-pyrrolidin-2-ylethoxy, 3-pytrolidin-2-ylpropoxy, 

2- morpholinoethoxy, 3-morpholinopropoxy, 2-(l,l-dioxotetrahydro-4H-l,4-thiazin- 
15 4-yl)ethoxy, 3-(l , 1 -dioxotetrahydro-4H-l ,4~thiazin-4-yl)propoxy, 2-piperidinoethoxy, 

3- piperidinopropoxy, piperidin-3-yloxy, N-methylpiperidin-3-yIoxy, piperidin-4-yloxy, 
JJ-methylpiperidin-4-yloxy, piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, 
piperidin-4-ylmethoxy, M-methylpiperidin-4-ylmethoxy, 2^4-methylpiperazin-l-yl)ethoxy 
and 3-(4-methylpiperazin-l-)d)propoxy, 

20 and wherein any CH2 group within the Q'-Z~ group that is attached to two carbon 

atoms optionally bears a hydroxy group on said CH2 group; 

and wherein any heterocyclyl group within the Q ! -Z- group optionally bears 1 or 2 oxo 
substituents; 

each of R 2 and R 3 is hydrogen; and 
25 Q 2 is an aryi group of formula la 

G 2 

Ql 

v . 

G 6 

wherein G 1 is selected from fluoro, chloro, bromo, iodo, trifhioromethyl, cyario, methyl, ethyl, 
vinyl, isopropenyl and etbynyl, each of G 3 and G 4 , which may be the same or different, is 
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selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, 
vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G 2 and G 5 is hydrogen, 
or G 1 and G 2 together form a group of formula -CH==CH-CH==CH-, -0-CH=CH- or 
-0-CH 2 -0-, and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed 
5 optionally bears on the heteroaiyi or heterocyclic portion of the bicyclic ring 1 or 2 
substituents, which may be the same or different, selected from fluoro, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl and methoxy, and each of G 3 , G 4 and G 5 , which may 
be the same or different, is selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl, 
cyano, hydroxy, methyl and methoxy; 
10 or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound disclosed in the invention is a quinazoline derivative of 
the Formula I wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from hydroxy, 
methoxy, benzyloxy, 3-morpholinopropoxy, 2-hydroxy-3-moipholinopropoxy, 
15 3-(4-methylpiperazin-l-yl)propoxy, 2-hydroxy-3^4-methylpiperazin.l-yl)proppxy, 
2-methoxyethoxy and 2-(2-methoxyethoxy)ethoxy; 

the Q*-Z- group is selected from tetrahydrofuran-3 -y loxy, tetrahydropyran-4-yloxy, 
2-imidazol- 1 -yl ethoxy, 2-(l>2,4-triazoM-yl)ethoxy, 3-pyrrolidin-l-ylpropoxy, 
N-methylpyrrolidin-3-yloxy, 3-morpholinopropoxy, 3Kl,l^ioxotetrahydro-4H-l,4-thiazin- 
20 4-yl)propoxy, 2-piperidinoethoxy, N-methylpiperidin-4-yloxy, piperidin-4-ylmethoxy, 
N-methylpiperidin-4-ylmethoxy and 3-(4-methylpiperazin-l-yl)propoxy, 

each of R 2 and R 3 is hydrogen; and 

Q 2 is an aryl group of formula la 



& 




25 wherein G 1 is selected from fluoro, chloro, bromo and iodo, each of G 3 and G 4 , which may be 
the same or different, is selected from hydrogen, chloro and methoxy, and each of G 2 and G 5 
is hydrogen, 
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or G 1 and G 2 together form a group of formula :- -CH=CH-CH=C(a)-, -0-CH=C(Cl> or 

-0-CH 2 -O, and each of G 3 , G 4 and G 5 is hydrogen; 

or a pharmaceutically-acceptable acid-addition salt thereof 

A further preferred compound disclosed in the invention is a quinazoline derivative of 
5 the Formula I wherein : 

m is 0 or m is 1 and the R 1 group is located at the 6- or 7-position and is selected from 
hydroxy, amino, methyl, ethyl, propyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, 
dimethylamino, diethylamino, acetamido, propionamido, benzyloxy, 2-imidazol- 1 -ylethoxy, 
2-(l,2,4-triazol-l-yl)ethoxy, 2-pyirolidin-l-ylethoxy, 3-pyirolidin- 1 -ylpropoxy, 

10 pym>lidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 
3 -pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 
2-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxy, 3-(l , 1 -di oxotetrahydro-42- 1 ,4-thiazin- 
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
piperidin-3-ylmethoxy, 2-piperidin-3-yIethoxy, piperidin-4-ylmethoxy, 

15 2-piperidin-4-ylethoxy, 2-homopiperidin-l-ylethoxy, 3-homopiperidin-l -ylpropoxy, 

2- piperazin-l -ylethoxy, 3-piperazin-l -ylpropoxy, 2-homopiperazin-l -ylethoxy and 

3- homopiperazin- 1 -ylpropoxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R l substituent 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
20 CH=CH and C=C, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, 

and wherein any phenyl or heterocyclyl group within a substituent on R 1 optionally 
25 bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo substituents; 

the Q*-Z- group is selected from tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, 
30 tetrahydropyran-4-yloxy, 2-pyrrolidin- 1 -ylethoxy, 3-pyrrohdin-l -ylpropoxy, 
pyirolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pyirolidin-2-ylethoxy, 
3-pyrrolidin-2-ylpropoxy, 2-moipholinoethoxy, 3-moipholinopropoxy, 
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2-(l J^oxotetrahydro^H4^thia2in-4.3d)ethoxy, S-CUl-dioxotetrahydro^H-l^-thiazin- 
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 
2-piperidin-4-ylethoxy, 2-homopiperidin- 1 -ylethoxy, 3-homopiperidin- 1 -ylpropoxy, 
5 homopiperidin-3-yloxy, homopiperidin-4-yloxy, homopiperidin-3-yImethoxy, 

2- piperazin-l -ylethoxy, 3-piperazdn-l -ylpropoxy, 2-homopiperazin-l -ylethoxy or 

3- homopiperazin- 1 -ylpropoxy, 

and wherein any CH2 or CH3 group within the Q l -Z- group optionally bears on each 
said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
10 methyisulphonyl, methylamino and dimethylamino, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 or 2 
substituents, which may be the same or different, selected from fluoro, chloro, trifluoromethyl, 
hydroxy, amino, methyl, ethyl and methoxy, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 or 2 oxo 
15 substituents; 

each of R 2 and R 3 is hydrogen; and 

Q 2 is an aryl group of formula la 




wherein G is selected from fluoro, chloro, broxno, iodo, trifluoromethyl, cyano, methyl, ethyl, 
20 vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G 2 , G 3 , G 4 and G 5 , which 
may be the same or different, is selected from hydrogen, fluoro, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and 
ethoxy, 

or G 1 and G 2 together form a group of formula > -CH==CH-CH=CH-, -0-CH=CH- or 
25 -O-CHj-O-, and the 9- or 10-membered bicyclic heteroaiyl or heterocyclic ring so formed 
optionally bears on the heteroaiyl or heterocyclic portion of the bicyclic ring 1 or 2 
substituents, which may be the same or different, selected from fluoro, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, and any bicyclic . 
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heterocyclic ring so formed optionally bears 1 or 2 oxo or thioxo groups, and each of G 3 , G 4 
and G 5 , which may be the same or different, is selected from hydrogen, fluord, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, 
or a phannaceutically-acceptable acid-addition salt thereof. 
5 A further preferred compound disclosed in the invention is a quinazoline derivative of 

the Formula I wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from hydroxy, 
methoxy, ethoxy, propoxy, benzyloxy, 2-pyixolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 

2- morpholinoethoxy, 3-moiphoHnopropoxy, 2^1,l^oxotetrahydro-4H-l,4-thiazin- 
10 4-yl)ethoxy, 3Kl,l-dioxotetrahydio4fi-l,4-thia2m^ 

3- piperidinopropoxy, 2^4nmethylpipendto-l-yl)ethoxy, 3-{4-methylpiperazm-l-yl)propoxy, 
2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, 
2-methylsulphonylethoxy, 3-methylsulphonylpropoxy and 2-(2-methoxyethoxy)ethoxy; 

and wherein any CH 2 group within a R 1 substituent that is attached to two carbon 
15 atoms optionally bears a hydroxy group on said CH2 group; 

the Q*-Z- group is selected from tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 

2- pyrrolidin- 1 -ylethoxy, 3-pyrrolidin-l -ylpropoxy, pyrrolidin-3-yloxy, 
N-methylpyjToUdm-3-yloxy, pyrcolidin-2-ylmethoxy, 2-pyrrohdin-2-ylethoxy, 

3- pyrrolidin-2-yIpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

20 2-<l,l Kiioxotetrahydro-4H-l,4-thiazin-4-yl)ethoxy, 3-(l,l-dioxotetrahydro-4H-l»4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, 
N-methylpiperidin-3-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy, 
piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy, 
N-methylpiperidin-4-ylmethoxy, 2^4-methylpiperazin-l-yl)ethoxy and 

25 3-(4-methylpiperazin-l-yl)propoxy, 

and wherein any CH 2 group within the Q l -Z- group that is attached to two caibon 
atoms optionally bears a hydroxy group on said CH 2 group; 

and wherein any heterocyclyl group within the Q ! -Z- group optionally bears 1 or 2 oxo 
substituents; 
30 each of R 2 and R 3 is hydrogen; and 

- Q 2 is an aryl group of formula la 
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wherein G is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyl, 
vinyl, isopropenyl and ethynyl, each of G 3 and G 4 , which may be the same or different, is 
selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, 
5 vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G 2 and G 5 is hydrogen, 
or G 1 and G 2 together form a group of formula :- -CH=CH-CH=CH-, -OCH=CH- or 
-O-CHrO-, and the 9- or 10-membered bicyclic heteroaiyi or heterocyclic ring so formed 
optionally bears on the heteroaiyi or heterocyclic portion of the bicyclic ring 1 or 2 
substituents, which may be the same or different, selected from fluoro, chloro, bromo, 
10 trifluoromethyl, cyano, hydroxy, methyl and methoxy, and each of G 3 , G 4 and G 5 , which may 
be the same or different, is selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl, 
cyano, hydroxy, methyl and methoxy; 
or a phannaceutically-acceptable acid-addition salt thereof. 

A further preferred compound disclosed in the invention is a quinazoline derivative of 
15 the Formula I wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from hydroxy, 
methoxy, ethoxy, propoxy, benzyloxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrotidin-l -ylpropoxy, 
2-moipholinoethoxy, 3-morpholinopropoxy, 2-(l,l-dioxotetrahydn>-4H-l,4-thiazin- 
4-yl)ethoxy, 3^1,l-dioxotetrahydi^H-l,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 
20 3-piperidinopropoxy, 2-(4-roethylpiperazin-l-yl)ethoxy, 3-(4-me%lpiperazin-l-yl)propoxy, 
2- [(2S)-2-(H-methylcarbamoyl)pyrrolidin- 1 -yl]ethoxy, 

2- [(2S>2-(N^^imethylcaibamoyl)pym>hdin-l -yljethoxy, 2-hydroxyethoxy, 

3- hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, 2-methylsulphonylethoxy, 
3-methylsulphonylpropoxy, 2-(2-methoxyethoxy)ethoxy, 2-(4-pyridyloxy)ethoxy, 

25 2-pyridylmethoxy, 3-pyridylmethoxy and 4-pyridylmethoxy; 

and wherein any CHj group within a R 1 substituent that is attached to two carbon 
atoms optionally bears a hydroxy group on said CH2 group; 
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the Q'-Z- group is selected from tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 
2-pyrrolidin-l -ylethoxy, 3-pyrrolidin-l -ylpropoxy, pynolidin-3-yIoxy, 
N-methyipyirolidin-3-yloxy, pyrrohdin-2-ylmethoxy, 2-pyrrohdin-2-ylethoxy, 
3«pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-moipholinopropoxy, 
5 2-(l J^oxotetrahydro^H-l f 4-thiazin-4-yl)ethoxy, 3-{l J-dioxotetrahydro^H-l^thiazin- 
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 3-piperidinyloxy, 
N-methylpiperidin-3-yloxy, 4-piperidinyloxy, N-methylpiperidin-4-yloxy, 
piperidin-3-ylmethoxy, ^-methylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy, 
N-me%lpiperidin-4-ylmethoxy, 2^ 
10 3-(4-me%lpiperazin-l -yl)propoxy, cyclobutyloxy, cyclopentyloxy and cyclohexyloxy, 

and wherein any CH2 group within the Q*-Z- group that is attached to two carbon 
atoms optionally bears a hydroxy group on said CH 2 group; 

and wherein any heterocyclyl group within the Q ! -Z- group optionally bears 1 or 2 oxo 
substituents; 
15 each of R 2 and R 3 is hydrogen; and 

Q 2 is an aiyl group of formula la 

G* 

-G 3 

Q5 13 

wherein G 1 is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyl, 
vinyl, isopropenyl, ethynyl, methoxy and pyrrolidin-lyl, G 2 is hydrogen, each of G 3 and G 4 , 
20 which may be the same or different, is selected from hydrogen, fluoro, chloro, bromo, 

trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and 
ethoxy, and G 5 is hydrogen or methoxy, 

or G 1 and G 2 together form a group of formula :- -CH=CH-CH=CH-, -0-CH=CH- or 
-O-CH2-O, and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed 
25 optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2 
substituents, which may be the same or different, selected from fluoro, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl and methoxy, and each of G 3 , G 4 and G 5 , which may 
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be the same or different, is selected from hydrogen, fluoro, chloro, bromo, trifluoromethyi, 

cyano, hydroxy, methyl and methoxy; 

or a pharmaceutical^- acceptable acid-addition salt thereof. 

A further preferred compound disclosed in the invention is a quinazoline derivative of 
5 the Formula I wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from hydroxy, 
methoxy, ethoxy, propoxy, isopropoxy, isobutoxy, 2-fluoroethoxy, 2,2,2-trifluoroethoxy, 
benzyloxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 
3-morpholinopropoxy, 2-(l , 1 -dioxotetrahydro-4H-l ,4-thiazin-4-yl)ethoxy, 
10 3^1,l-<tioxoteti^y<fro4H«l,4-tM 

3-piperidinopropoxy, 2-piperidin-4-ylethoxy, 2-(N-methylpiperidin-4-yl)ethoxy, 

2- homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 2-piperazin- 1 -ylethoxy, 

3- piperazin-l -ylpropoxy, 2-(4-methylpiperazin-l-yl)ethoxy > 
3-(4-methylpiperazin- 1 -yljpropoxy, 3-(4-cyanomethylpiperazin-l-yl)propoxy, 

15 2-[(2S)-2-carbamoylpyiroHdin-l-yl]ethoxy, 2-[(2S)-2-{N-methylcaibamoyl)pyrrolidin-l" 
yl]ethoxy,2-[(2S)-2-Q^-dimethylcarbamoyl)pyiTolidin-l-yl]ethoxy, 

2- tetrahydropyran-4-ylethoxy, 2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy, 

3- methoxypropoxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy, 

2- (2-methoxyethoxy)ethoxy, piperidin-4-yhnethoxy, E-metbylpiperidin-4-ylmethoxy, 
20 2-(4-pyridyloxy)ethoxy, 2-pyridylmethoxy, 3-pyridylmetboxy, 4-pyridylmethoxy and 

3- cyanopyrid-4-ylmethoxy; 

and wherein any CH 2 group within a R 1 substituent that is attached to two carbon 
atoms optionally bears a hydroxy group on said CH2 group; 

the Q ! -Z- group is selected from tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 
25 2-pyrrolidin-l-yletboxy, 3-pyrrolidin-l-ylpropoxy, pyrrolidin-3-yloxy, 

N-methylpyrrolidin-3-yloxy, pyrrolidin-2-ylmethoxy, 2-pynoUdin-2-ylethoxy, 

3- pyrrolidin-2-ylpropoxy, 2-moipholinoethoxy, 3-morpholincipropoxy, 

2- ( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxy, 3-{ 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazm- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 3-piperidinyloxy, 
30 £I-methylpiperidin-3-yloxy, 4-piperidinyloxy, N-methylpiperidin-4-yloxy, 

piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, piperidin-4-ylmethoxy, 
N-methylpiperidin-4-ylmethoxy, 2-(4-methylpiperazin- 1 -yl)ethoxy, 

3- (4-methylpiperazin-l-yl)propoxy, cyclobutyloxy, cyclopentyloxy and cyclobexyloxy, 
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and wherein any CH2 group within the Q ! -Z- group that is attached to two carbon 
atoms optionally bears a hydroxy group on said CH 2 group; 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears I or 2 oxo 
substituents; 
5 each of R 2 and R 3 is hydrogen; and 

Q 2 is an aiyl group of formula la 




la 



wherein G 1 is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyl, 
vinyl, isopropenyl, ethynyl, methoxy and pynolidin-lyl, G 2 is hydrogen, each of G 3 and G 4 , 
10 which may be the same or different, is selected from hydrogen, fluoro, chloro, bromo, 

trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and 
ethoxy, and G 5 is hydrogen or methoxy, 

or G 1 and G 2 together form a group of formula :- -CHN^-CH==€H-, -0-CH=CH- or 
-O-CHr-O, and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed 

15 optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2 
substituents, which may be the same or different, selected from fluoro, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl and methoxy, and each of G 3 , G 4 and G 3 , which may 
be the same or different, is selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl, 
cyano, hydroxy, methyl and methoxy; 

20 or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound disclosed in the invention is a quinazoline derivative of 
the Formula I wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from hydroxy, 
methoxy, benzyloxy, 3-morpholinopropoxy, 2-hydroxy-3-morpholinopropoxy, 

25 3-(4-methylpiperazin-l-yl)propoxy, 2-hydroxy-3-(4-methylpiperazin-l-yl)propoxy, 

2- methoxyethoxy and 2-(2-methoxyetboxy)etboxy; 

the Q'-Z- group is selected from tetrahydrofiiran-3-yloxy, tetrahydropyran-4-yloxy, 

3- pyn-olidin-l-ylpropoxy, N-methylpyrrolidin-3-yloxy, 3-morpholinopropoxy, 
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3Kl,l-dioxoteti^ydro-4H-l,4-thiazin^yl)pn)poxy, 2-piperidinoethoxy, 
N-methylpiperidin-4-yloxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy and 
3-(4-meth>1pipera2in-l-yl)propoxy > 

each of R 2 and R 3 is hydrogen; and 
5 Q 2 is an aryl group of fonnula la 

& 




G< 

& la 

wherein G 1 is selected from fluoro, chloro, bromo and iodo, each of G 3 and G 4 , which may be 
the same or different, is selected from hydrogen, chloro and methoxy, and each of G 2 and G 5 
is hydrogen, 

10 or G 1 and G 2 together form a group of fonnula :- -CH=CH-CH=C(C1K -0-CH==C(Cl> or 

-O-CH2-O-, and each of G 3 , G 4 and G 5 is hydrogen; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound disclosed in the invention is a quinazoline derivative of 

the Formula I wherein : 
15 m is 1 and the R 1 group is located at the 7-position and is selected from methoxy, 

benzyloxy, 2-pyrrolidin- 1 -ylethoxy, 3-pyirolidin-l-ylpropoxy, 2-piperidinoethoxy, 

3- piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-(4~methylpiperazin- 
l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 2-[(2S)-2-^-methylcarbamoyl)pyiTOlidin- 
l-yl]ethoxy,2-[(2S)-2-(EN^ime%lcaibamoyl)pyiro 

20 3-methylsulphonylpropoxy, 2-(4-pyridyloxy)ethoxy, 2-pyridylmethoxy, 3-pyridyhnethoxy and 

4- pyridylmethoxy; 

the Q J -Zr group is selected from tetrahydropyran-4-yloxy, 3-pyrrolidin- 1 -ylpropoxy, 
N-methylpyrrolidin-3-yloxy, 3-moipholinopropoxy, 3-<l , 1 -<fcoxotetrahydro-4H-l ,4«thiazin- 
4-yI)propoxy, 2-piperidinoethoxy, 4-piperidinyloxy, N-methylpiperidin-4-yloxy, 
25 piperidin-4-ylmethoxy, N-methylpiperidin-4-ybnethoxy, 3-(4-methylpiperazin-l.yl)propoxy, 
cyclopentyloxy and cyclohexyloxy; 

each of R 2 and R 3 is hydrogen; and 

Q 2 is an aryl group of fonnula la 
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G2 




la 



wherein G 1 is selected from cbloro, bromo, trifhioromethyi, methyl, methoxy and 
pyrrolidin-l-yl, G 2 is hydrogen, G 3 is selected from hydrogen and chloro, G 4 is methoxy, and 
G 5 is hydrogen, 

5 or G 1 and G 2 together form a group of formula :- -CH=CH-CH=C(C1)-, -0-CH=C(Cl>- or 

-O-CHrO-, each of G 3 and G 4 is hydrogen, and G 5 is hydrogen or chloro; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound disclosed in the invention is a quinazoline derivative of 

the Formula I wherein : 
10 m is 1 and the R 1 group is located at the 7-position and is selected from methoxy, 

ethoxy, propoxy, isopropoxy, isobutoxy, 2-fluoroethoxy, 2,2,2-trifluoroethoxy, benzyloxy, 

2- pynolidin-l-ylethoxy, 3-pyirolidin-l-ylpropoxy, 2-piperidinoethoxy, 

3- piperidinopropoxy, 2-piperidin-4-ylethoxy, 2-(M-methylpiperidin-4-yl)ethoxy, 
2-morpholinoethoxy, 3-moipholinopropoxy, 2<l,l-dioxotetrahydro-4H-l,4-thiazm- 

15 4-yl)ethoxy f 3<l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)propoxy, 

2- homopiperidin-l-ylethoxy, 3-homopiperidin-l -ylpropoxy, 2-piperazin-l-ylethoxy, 

3- piperazin- 1 -ylpropoxy, 2-(4-me%lpiperazin-l-yl)ethoxy > 
3^4-methylpiperazin-l-yl)propoxy, 3^^ 

2- [(2S>2-caibamoylpyrrolidin- 1 -yl]ethoxy, 2-[(2S)-2-(N-methylcarbamoyl)pyrrolidin- 
20 l-yl]ethoxy, 2-[(2S)-2-(N^-dimethylcarbamoylfr^ 

3- metbylsulphonylpropoxy, piperidin-4-ybnethoxy, N-methylpiperidin-4-ylmethoxy, 
2-(4-pyridyloxy)ethoxy, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy and 
2-cyanopyrid-4-ylmethoxy, 

and wherein any CH2 group within a R 1 substituent that is attached to two carbon 
25 atoms optionally bears a hydroxy group on said CH2 group; 

the Q^Zr- group is selected from tetrahydropyran-4-yloxy, 3-pynolidin-l -ylpropoxy, 
M-methylpyrrolidin-3-yloxy, 3-morpholinopropoxy, 3-(l,l-dioxotetrahydro-4H-l,4-thiazin- 

4- yl)propoxy, 2-piperidinoetboxy, 4-piperidinyloxy, N-metbylpiperidin-4-yloxy, 
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piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 3-(4-methylpiperazm-l-yl)propoxy, 
cyclepentyloxy and cyclohexyloxy, 

each of R 2 and R 3 is hydrogen; and 

Q 2 is an aryl group of formula la 




wherein G 1 is selected from chloro, bromo, trifluoromethyl, methyl, methoxy and 
pyrrolidin-l-yl, G 2 is hydrogen, G 3 is selected from hydrogen and chloro, G 4 is methoxy, and 
G 5 is hydrogen, 

or G 5 and G 2 together form a group of formula : - -0-CH=CH-, -0-CH=C(Cl)- or 
10 -OCH 2 -0, each of G 3 and G 4 is hydrogen, and G 5 is hydrogen or chloro; 

or a pharmaceutically- acceptable acid-addition salt thereof. 

A further preferred compound disclosed in the invention is a quinazoline derivative of 

the Formula I wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from methoxy, 
1 5 benzyloxy, 2-pyirolidin- 1 -ylethoxy, 3-pyrrolidin- 1 -ylpropoxy, 2-piperidinoethoxy, 

3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-(4-methylpiperazin- 

l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 2-[(2S)-2-(N-raethylcaitamoyl)pym>hdin- 

l-yl]ethoxy, 2-[(2S)-2-(N^-dimethylcarbam^ 

3-methylsulphonylpropoxy, 2-(4-pyridyloxy)ethoxy, 2-pyridylmethoxy, 3-pyridylmethoxy and 
20 4-pyridylmethoxy; 

the Q ! -Z- group is selected from tetrahydropyran-4-yloxy, 4-piperidinyloxy, 
N-methylpiperidin-4-yloxy, cyclopentyloxy and cyclohexyloxy; 

each of R 2 and R 3 is hydrogen; and 

Q 2 is an aryl group of formula la 
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61 




wherein G 1 and G 2 together form a group of formula :- -O-CH2-O-, each of G 3 and G 4 is 
hydrogen, and G 5 is chloro; 

or a pharmaceutically-acceptable acid-addition salt thereof 



5 



A further preferred compound disclosed in the invention is a quinazoline derivative of 



the Formula I wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from methoxy, 
ethoxy, propoxy, isopropoxy, isobutoxy, 2-fluoroethoxy, 2,2,2-trifluoroethoxy, benzyioxy, 
2-pyn-olidin- 1 -ylethoxy, 3-pym)lidin-l -ylpropoxy, 2-piperidinoethoxy, 3-pipaidinopropoxy, 
10 3^4-hydroxypiperidin- 1 -yl)propoxy, 2-piperidin-4-ylethoxy, 

2-(H-methylpiperidin-4-yl)ethoxy, 2-morpholinoethoxy, 3-moipholinopropoxy, 

2- piperazin-l-ylethoxy, 3-piperazin-l -ylpropoxy, 2^4-methylpiperazin-l-yl)ethoxy, 

3- (4-methylpiperazin- 1 -yi)propoxy, 3-<4-cyanomethylpiperazin- 1 -yl)propoxy, 

2- [(2S>2K^bamoylpyrrohdin-^^ 
15 l-yl]ethoxy, 2-[(2S>2-(^^ 

3- methylsulphonyIpropoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4~yimethoxy, 
2-(4-pyridyloxy)ethoxy, 2-pyridyhnethoxy, 3-pyridybnethoxy and 4-pyridylmethoxy; 

the Q*-Z- group is selected from tetrahydropyran-4-yloxy, 4-piperidinyloxy, 
N-methylpiperidin-4-yIoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 
20 cyclopentyloxyandcyclohexjioxy; 



each of R 2 and R 3 is hydrogen; and 
Q 2 is an aiyl group of formula la 




la 



G 5 
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wherein G 1 and G 2 together form a group of foimula :- -O-CHr-O-, each of G 3 and G 4 is 
hydrogen, and G 5 is chloro; 

or a pharmaceutically-accep table acid-addition salt thereof. 

A particular preferred compound disclosed in the present invention is, for example, a 
5 quinazoline derivative of the Foimula I selected from:- 
4-(2-chloro-5-methoxyariilino)-5,7^ 
4-(2-bromo-5-methoxyamlmo)-7-^ 
4-(2-chloro-5-methoxyanilino>7-meto 
4-(2-chloro-5-methoxyanihno>743^^ 

10 4-yloxyquinazoline, 

4-(2^Moro-5-methoxyamlmo>7^3-moipbo 

4-yloxyquinazoline, 

4- (2-chloio-5-methoxyanilino>7-P^^ 

5- tetrahydropyran-4-yloxyquinazoline, 

15 4-(2-chloro-5-methoxyanilino)-7-(2-by^ 
4-yloxyquinazoline, 
4-(2-chloio-5-methoxyanilino^ 

3- yloxyquinazoline, 

4- (2-chloio-5-methoxyanilino>7-(3^ 
20 3-yloxyquinazoline, 

4-(5-cWoronaphth-l-ylammo)-7-^ 
4-(3-chlorobenzofunm-7-ylamm^^ 
7-benzyloxy-4-(2-bromo-5-roethoxyari^^ 

4-(2-bromo-5-methoxyamlmoH^3-methy^ 
25 4-yloxyquinazoline, 

4-(2-bromo-5-methoxyanihno>7-methoxy-5-pi^^ 
4-(2,4-dichlon>-5-methoxyan^ 
4-(2,5-dimethoxyanilino)-7-metho^ 
4-(2,4-dichloro-5-methoxyanilmo>7-(2-pyirolidin-l-ylethoxy^ 

30 4-yloxyquinazoline, 

4-(2,4-dichloro-5-methoxyanilinoH 
4-yloxyquinazoline, 
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4-(2 > 4^chloro-5-methoxyanilino>7-(2-moipholinoeth 
4-yloxyquinazoline, 

4-(2,4-dichloro-5-methoxyanilino)-7-[2^ 
4-yloxyquinazoline, 

5 4^2-bromO"5-methoxyaniliiio)-7-(2-pyiToUdiii-l -ylethoxy)-5-tetrahydropyran- 
4-yloxyquinazoline, 

4-(2-bromo-5-methoxyanilino)-7-(2-piperi 
4-yloxyquinazoline, 

4-(2-bromo-5-methoxyanilino)-7-[2-(4-meto^ 
10 4-yloxyquinazoline, 

4-(2-bromo-5-methoxyanilino)-7-(4-pyri^ 
4-yloxyquinazoline, 

4- (2-bromo-5-methoxyanilino)-7- {2-[(2S)-2-(N s N-dimeth>dcaibamoyl)pyrrolidin-l - 
yl]ethoxy} -5 - tetrahydropyran-4-yloxyquinazoline, 

15 4-(2-bromo-5-methoxyanihno)-7-{2^ 

5- tetrahydropyran-4-yloxyquinazoline, 
4-(2-bromo-5-methoxyanilino)-7-(4-pyri^ 
4-yloxyquinazoline, 

4-(5-methoxy-2-pynr>Udin-l-ylanilko^ 
20 5^etrahydropyran-4-yloxyquinazoline, and 

4-(2-bromo-5-methoxyairilino)-5-cyclopentyloxy-7-(2-pyn , olidin- 1 -ylethoxy)quinazoline; 

or a pharmaceutically-accep table acid-addition salt thereof. 

A further particular preferred compound disclosed in the present invention is, for 

example, a quinazoline derivative of the Formula I selected from:- 
25 4-(2-chloro-5-methoxyanilino)-5-isopropoxy-7-@^ and 

4-(2-chloro-5-methoxyamlino)-5-isopropoxy-7-[3-(4-methylpiperazin- 

l-yl)propoxy]quinazoline, 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular preferred compound disclosed in the present invention is, for 
30 example, a quinazoline derivative of the Formula I selected firom:- 
4-(6-cMoro-2,3-methylenedioxyanilm^ 
1 -ylethoxy)quinazoline> 

4-(6-chlon>-2,3-methylenedioxyanilino)-5-piperidin-4-yloxyqum 
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4-(6^Moro-2,3-methylOTedioxyani^ 

4^6^hloro-2,3-methylenedioxyanilino)-7-me 

4-yloxy)quinazoline, 

4^6^hloro-2,3-methyIenedioxyanilino)-7-methoxy^^^ 
5 4^6^hloro-2,3-methylenedioxyanilino>7-(2-pyiToU 
4-yloxyquinazoline, 

4-(6-chloro-2 J 3-methyIene(hoxyanilino>^ 
4-yloxyquinazoline, 

4-(6-chlon>-2,3-methylenedtoxyanilino)^^ 
10 5-tetrahydropyran-4-yloxyq\iinazoline, 

4- (6^hloro-2,3-methylenedioxyanilino)-7-p^ 

5- tetxahydropyran-4-jioxyquiiiazoline, 
4-(6-chloro-2,3-methylenedioxyanilino)-7^^ 
4-yloxyquinazoline, 

15 4-(6^Moro-2,3-methylenedioxyam 
4-yloxyquinazoline, 

4-(6-chloro-2,3-methylenedioxyanilino)^^ 
4-yloxyquinazoline and 
4-(6^Moro-2,3-methylene<ttoxyanifo^ 

20 5-tetrahydropyran-4-yloxyquinazoline; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt 
thereof, may be prepared by any process known to be applicable to the preparation of 
chemically-related compounds. Such processes, when used to prepare a quinazoline 

25 derivative of the Formula I are illustrated by the following representative process variants in 
which, unless otherwise stated, Q 1 , Z, m, R 1 , R 2 , R 3 and Q 2 have any of the meanings defined 
hereinbefore. Necessary starting materials may be obtained by standard procedures of organic 
chemistry. The preparation of such starting materials is described in conjunction with the 
following representative process variants and within the accompanying Examples. 

30 Alternatively necessary starting materials are obtainable by analogous procedures to those 
illustrated which are within the ordinary skill of an organic chemist 
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(a) Hie reaction, conveniently in the presence of a suitable base, of a quinazoline of the 
Formula II 




(R 1 ) m n 

wherein L is a displaceable group and Q 1 , Z, m, R 1 and R 2 have any of the meanings defined 
5 hereinbefore except that any functional group is protected if necessary, with an aniline of the 
Formula 

Q 2 NHR 3 

wherein Q 2 and R 3 have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 

10 conventional means. 

A suitable base is, for example, an organic amine base such as, for example, pyridine, 
2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine, morpholine, 
N-methylmorpholine or diazabicyclo[5 A0]undec-7-ene, or, for example, an alkali or alkaline 
earth metal carbonate or hydroxide, for example sodium carbonate, potassium carbonate, 

IS calcium carbonate, sodium hydroxide or potassium hydroxide, or, for example, an alkali metal 
hydride, for example sodium hydride. 

A suitable displaceable group L is, for example, a halogeno, alkoxy, aryloxy or 
sulphonyloxy group, for example a chloro, bromo, methoxy, phenoxy, pentafluorophenoxy, 
methanesulphonyloxy or toluene-4-sulphonyloxy group. The reaction is conveniently carried 

20 out in the presence of a suitable inert solvent or diluent, for example an alcohol or ester such 
as methanol, ethanol, isopropanol or ethyl acetate, a halogenated solvent such as methylene 
chloride, chloroform or carbon tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, 
an aromatic solvent such as toluene, or a dipolar aprotic solvent such as 
N^-dimethylformamide, N,N-dimethylacetamide, £J-metbylpyirolidin-2-one or 

25 dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, for 
example, 10 to 250°C, preferably in the range 40 to 80°C. 

Typically, the quinazoline of the Formula II may be reacted with an aniline of the 
formula Q 2 NHR 3 in the presence of a protic solvent such as isopropanol, conveniently in the 
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presence of an acid, for example hydrogen chloride gas in diethyl ether, or hydrochloric acid, 
and at a temperature in the range, for example, 0 to 150°C, preferably at or near the reflux 
temperature of the reaction solvent. 

The quinazoline derivative of the Formula I may be obtained from this process in the 
5 form of the free base or alternatively it may be obtained in the form of a salt with the acid of 
the formula H-L wherein L has the meaning defined hereinbefore. When it is desired to 
obtain the free base from the salt, the salt may be treated with a suitable base, for example, an 
organic amine base such as, for example, pyridine, 2,6-lutidine, collidine, 
4-dimethylaminopyridine, triethylamine, moipholine, N-methylmorpholine or 

10 diazabicyclo[5.4.0]undec-7-ene, or, for example, an alkali or alkaline earth metal carbonate or 
hydroxide, for example sodium carbonate, potassium carbonate, calcium carbonate, sodium 
hydroxide or potassium hydroxide. 

Protecting groups may in general be chosen from any of the groups described in the 
literature or known to the skilled chemist as appropriate for the protection of the group in 

15 question and may be introduced by conventional methods. Protecting groups may be removed 
by any convenient method as described in the literature or known to the skilled chemist as 
appropriate for the removal of the protecting group in question, such methods being chosen so 
as to effect removal of the protecting group with minimum disturbance of groups elsewhere in 
the molecule. 

20 Specific examples of protecting groups are given below for the sake of convenience, in 

which "lower", as in, for example, lower alkyl, signifies that the group to which it is applied 
preferably has 1-4 carbon atoms. It will be understood that these examples are not exhaustive. 
Where specific examples of methods for the removal of protecting groups are given below 
these are similarly not exhaustive. The use of protecting groups and methods of deprotection 

25 not specifically mentioned are, of course, within the scope of the invention. 

A carboxy protecting group may be the residue of an ester-forming aliphatic or 
arylaliphatic alcohol or of an ester- forming silanol (the said alcohol or silanol preferably 
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or 
branched chain (l-12C)alkyl groups (for example isopropyl, and tot-butyl); 

30 lower alkoxy- lower alkyl groups (for example methoxymethyl, ethoxymethyl and 
isobutoxymethyl); lower acyloxy-lower alkyl groups, (for example acetoxymethyl, 
propionyloxymethyl, butyryloxymethyl and pivaloyloxymethyl); lower 
aDcoxycarbonyloxy-lower alkyl groups (for example 1-methoxycarbonyloxyethyl and 
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1- ethoxycaibonyloxyethyl); aiyl-Iower alkyl groups (for example benzyl, 4-methoxybenzyl, 

2- nitrobenzyl, 4-nitrobenzyl, benzhydiyl and phthalidyl); tri(lower alkyl)silyl groups (for 
example trimethylsilyl and tert»butvldimethvlsilyl); tri(lower alkyl)silyl-lower alkyl groups 
(for example trimethylsilylethyl); and (2-6Qalkenyl groups (for example allyl). Methods 

5 particularly appropriate for the removal of carboxyl protecting groups include for example 
acid-, base-, metal- or enzymically-catalysed cleavage. 

Examples of hydroxy protecting groups include lower alkyl groups (for example 
tot-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example 
acetyl); lower alkoxycarbonyl groups (for example tert-butoxycaibonyl); 

10 lower alkenyloxycaibonyl groups (for example allyloxycaibonyl); aryl-lower alkoxycarbonyl 
groups (for example benzyloxycaAonyl, 4-methoxybenzyloxycarbonyl, 
2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); tri(lower alkyl)silyl (for example 
trimethylsilyl and tert-butvldimethvlsilvl) and aiyl-lower alkyl (for example benzyl) groups. 
Examples of amino protecting groups include formyl, aryl-lower alkyl groups (for 

1 5 example benzyl and substituted benzyl, 4-methoxybenzyl, 2-nitrobenzyl and 

2,4-dimethoxybenzyl, and triphenylmethyl); di-4-anisylmethyl and furylmethyl groups; lower 
alkoxycarbonyl (for example tot-butoxycarbonyl); lower alkenyloxycaibonyl (for example 
allyloxycaibonyl); aryl-lower alkoxycarbonyl groups (for example benzyloxycarbonyl, 
4-methoxybenzyloxycarbonyl, 2-nitrobenzyloxycaibonyl and 4-nitrobenzyloxycarbonyl); 

20 trialkylsilyl (for example trimethylsilyl and tot-butyldimethylsilyl); alkylidene (for example 
methylidene) and benzylidene and substituted benzylidene groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 
2-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for 

25 groups such as 2-nitrobenzyloxycarbonyl. 

The reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March, 
published by John Wiley & Sons 1992, for general guidance on reaction conditions and 
reagents and to Protective Groups in Organic Synthesis, 2 nd Edition, by T. Green et a/., also 
published by John Wiley & Son, for general guidance on protecting groups. 

30 Quinazoline starting materials of the Formula II may be obtained by conventional 

procedures. For example, a 3,4-dihydroquinazolin-4-one of Formula m 
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(R 1 )m 



R2 



III 



wherein m, R 1 , Q\ Z and R 2 have any of the meanings defined hereinbefore except that any 
functional group is protected if necessary, maybe reacted with a halogenating agent such as 
thionyl chloride, phosphoryl chloride or a mixture of carbon tetrachloride and 
5 triphenylphosphine whereafter any protecting group that is present is removed by conventional 
means. 

The 4-chloroquinazoline so obtained may be converted, if required, into a 
4-pentafluorophenoxyquinazoline by reaction with pentafluorophenol in the presence of a 
suitable base such as potassium carbonate and in the presence of a suitable solvent such as 
10 NJNf-dimethylformamide. 

(b) For the production of those compounds of the Formula I wherein Z is an oxygen atom, 
the coupling, conveniently in the presence of a suitable dehydrating agent, of an alcohol of the 
Formula 



15 wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary with a quinazoline of the Formula IV 



wherein m, R 1 , R 2 , R 3 and Q 2 have any of the meanings defined hereinbefore except that any 
functional group is protected if necessary, whereafter any protecting group that is present is 
20 removed by conventional means. 

A suitable dehydrating agent is, for example, a carbodiimide reagent such as 
dicyclohexylcarbodiimide or l-(3^imethylaminopropyl)-3-ethylcarbodiimide or a mixture of 



Q'-OH 




(R 1 ), 



'm 



IV 
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an azo compound such as diethyl or di-tert-butyl azodicarboxylate and a phosphine such as 
triphenylphosphine. The reaction is conveniently carried out in the presence of a suitable inert 
solvent or diluent, for example a halogenated solvent such as methylene chloride, chloroform 
or carbon tetrachloride and at a temperature in the range, for example, 10 to 150°C, preferably 
5 at or near ambient temperature. 

The quinazoline of the Formula IV may be obtained by conventional procedures. For 
example, a quinazoline of the Formula V 

L 




(R 1 )m V 

wherein L is a displaceable group as defined hereinbefore and m, R 1 and R 2 have any of the 
10 meanings defined hereinbefore except that any functional group is protected if necessary, may 
be reacted with an aniline of the Formula 

tfNHR 3 

wherein Q 2 and R 3 have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 
15 conventional means. 

(c) For the production of those compounds of the Formula I wherein m is 1 and R 1 is a 
group of the formula 

Q 3 -X l - 

wherein Q 3 is an aryl-(l-6C)alkyI, (3-7C)cycloalkyHl-6C)aIkyl, (3-7Qcycloalkenyl- 
20 (l-6C)alkyl, heteroaryl-(l-6C)allcyI or heterocyclyl-(l-6C)alkyl group and X 1 is an oxygen 
atom, the coupling, conveniently in the presence of a suitable dehydrating agent as defined 
hereinbefore, of a quinazoline of the Formula VI 

z 




VI 
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wherein Q 1 , Z, R 2 , R 3 and Q 2 have any of the meanings defined hereinbefore except that any 
functional group is protected if necessary, with an appropriate alcohol wherein any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

5 The reaction is conveniently carried out in the presence of a suitable inert solvent or 

diluent, for example a halogenated solvent such as methylene chloride, chloroform or carbon 
tetrachloride and at a temperature in the range, for example, 10 to 1 50°C, preferably at or near 
ambient temperature. 

(d) For the production of those compounds of the Formula I wherein R l is a hydroxy 

10 group, the cleavage of a quinazoline derivative of the Formula I wherein R 1 is a (l-6C)alkoxy 
or arylmethoxy group. 

The cleavage reaction may conveniently be carried out by any of the many procedures 
known for such a transfonnation. The cleavage reaction of a compound of the Formula I 
wherein R l is a (l-6C)aIkoxy group may be carried out, for example, by treatment of the 

15 quinazoline derivative with an alkali metal (l-6Qalkylsulphide such as sodium ethanethiolate 
or, for example, by treatment with an alkali metal diarylphosphide such as lithium 
diphenylphosphide. Alternatively the cleavage reaction may conveniently be carried out, for 
example, by treatment of the quinazoline derivative with a boron or aluminium trihalide such 
as boron tribromide. The cleavage reaction of a compound of the Formula I wherein R l is a 

20 arylmethoxy group may be carried out, for example, by hydrogenation of the quinazoline 
derivative in the presence of a suitable metallic catalyst such as palladium or by reaction with 
an organic or inorganic acid, for example trifhioroacetic acid. Such reactions are preferably 
earned out in the presence of a suitable inert solvent or diluent as defined hereinbefore and at 
a temperature in the range, for example, 10 to 150°C, preferably at or near ambient 

25 temperature. 

(e) For the production of those compounds of the Formula I wherein Q l , R 1 or Q 2 contains 
a primary or secondary amino group, the cleavage of the corresponding compound of Formula 
I wherein Q 1 , R l or Q 2 contains a protected primary or secondary amino group. 

Suitable protecting groups for an amino group are, for example, any of the protecting 
30 groups disclosed hereinbefore for an amino group. Suitable methods for the cleavage of such 
amino protecting groups are also disclosed hereinbefore.. In particular, a suitable protecting 
group is a lower alkoxycarbonyl group such as a tert-butoxvearbonyl group which may be 
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cleaved under conventional reaction conditions such as under acid-catalysed hydrolysis, for 
example in the presence of trifluoroacetic acid. 

(f) For the production of those compounds of the Formula I wherein Q l , R l or Q 2 contains 
a (l-6C)alkoxy or substituted (l-6C)alkoxy group or a (l-6Qalkylamino or substituted 
5 (1 -6C)alkylamino group, the alkylation, conveniently in the presence of a suitable base as 
defined hereinbefore, of a quinazoline derivative of the formula I wherein Q 1 , R l or Q 2 
contains a hydroxy group or a primary or secondary amino group as appropriate. 

A suitable alkylating agent is, for example, any agent known in the art for the 
alkylation of hydroxy to alkoxy or substituted alkoxy, or for the alkylation of amino to 

10 alkylamino or substituted alkyiamino, for example an alkyl or substituted alkyl halide, for 
example a (1 -6QaIkyl chloride, bromide or iodide or a substituted (l-6Qalkyl chloride, 
bromide or iodide, conveniently in the presence of a suitable base as defined hereinbefore, in a 
suitable inert solvent or diluent as defined hereinbefore and at a temperature in the range, for 
example, 10 to 140°C, conveniently at or near ambient temperature. 

15 Conveniently for the production of those compounds of the Formula I wherein Q 1 , R 1 

or Q 2 contains a (l-6C)alkylamino or substituted (l~6Qalkylamino group, a reductive 
amination reaction may be employed For example, for the production of those compounds of 
the Formula I wherein Q 1 , R 1 or Q 2 contains a N-methyl group, the corresponding compound 
containing a N-H group may be reacted with formaldehyde in the presence of a suitable 

20 reducing agent. A suitable reducing agent is, for example, a hydride reducting agent, for 
example an alkali metal aluminium hydride such as lithium aluminium hydride or, preferably, 
an alkali metal borohydride such as sodium borohydride, sodium cyanoborohydride, sodium 
triethylborohydride, sodium trimethoxyborohydride and sodium triacetoxyborohydride. Hie 
reaction is conveniently performed in a suitable inert solvent or diluent, for example 

25 tetrahydrofuran and diethyl ether for the more powerful reducing agents such as lithium 

aluminium hydride, and, for example, methylene chloride or a protic solvent such as methanol 
and ethanol for the less powerful reducing agents such as sodium triacetoxyborohydride and 
sodium cyanoborohydride. The reaction is performed at a temperature in the range, for 
example, 10 to 80°C, conveniently at or near ambient temperature. 

30 (g) For the production of those compounds of the Formula I wherein Q 1 , R 1 or Q 2 contains 
an amino-hydroxy-disubstituted (l-6C)alkoxy group (such as 2-hydroxy-3-piperidinopropoxy, 
2-hydroxy-3-metbylaminopropoxy, 3-dimethylammo-2-hydroxypropoxy or 
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3-[N-(3-dimethylaminopropyl)-N^ the reaction of a 

compound of the Formula I wherein Q 1 , R 1 or Q 2 contains an epoxy-substituted (l-6C)alkoxy 
group with a heterocyclyl compound or an appropriate amine. 

The reaction is conveniently carried out in the presence of a suitable inert diluent or 
5 carrier as defined hereinbefore and at a temperature in the range 10 to 1 50°C, preferably at or 
near ambient temperature. 

(h) The reaction, conveniently in the presence of a suitable base as defined hereinbefore, 
of a quinazoline of the Formula VII 




m 



vn 



10 wherein L is a displaceable group as defined hereinbefore and m, R 1 , R 2 , R 3 and Q 2 have any 
of the meanings defined hereinbefore except that any functional group is protected if 
necessary, with a compound of the Formula 

Q ! ZH 

wherein Q 1 and Z have any of the meanings defined hereinbefore except that any functional 
15 group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

The reaction is conveniently carried out in the presence of a suitable inert diluent or 
carrier as defined hereinbefore and at a temperature in the range 10 to 1 50°C, preferably at or 
near 50°C. 

20 (i) For the production of those compounds of the Formula I wherein Q 1 , R 1 or Q 2 contains 
an amino-substituted (l-6C)alkoxy group (such as 3-piperidinopropoxy, 
3-methylaminopropoxy or 3-dimethylaminopropoxy), the reaction of a compound of the 
Formula I wherein Q 1 , R 1 or Q 2 contains a balogeno-substituted (l-6C)aIkoxy group with a 
heterocyclyl compound or an appropriate amine. 

25 The reaction is conveniently carried out in the presence of a suitable inert diluent or 

carrier as defined hereinbefore and at a temperature in the range 10 to 1 50°C, preferably at or 
near ambient temperature. 
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When a pharmaceuticaUy-acceptable salt of a quinazoline derivative of the Formula I 
is required, for example an acid-addition salt, it may be obtained by, for example, reaction of 
said quinazoline derivative with a suitable acid using a conventional procedure. 
Biological Assays 

5 The following assays can be used to measure the effects of the compounds of die 

Formula I as p56 !ck inhibitors, as inhibitors of T cell activation, as inhibitors of cytokine 
production in mice and as inhibitors of transplant rejectioa 
(a) In vitro Enzvme Assay 

The ability of test compounds to inhibit phosphorylation by the enzyme p56 klc of a 

10 tyro sine-containing polypeptide substrate was assessed using a conventional Elisa assay. 
The following conventional procedure was used to obtain p56 lck enzyme. An 
EcoRl/Notl fragment containing the entire coding sequence of p56 fck was generated by the 
technique of polymerase chain reaction (PCR) from Incyte clone No. 2829606. A 6-His tag 
was added to the sequence at the N-temrinus during the PCR stage. Conventional sequence 

IS analysis identified a number of changes compared to the published sequence and these were 
found also to have been present in the original Incyte template. To achieve expression of the 
enzyme, the PCR fragment was inserted downstream of the polyhedrin promoter of 
pFASTBACl (Life Technologies Limited, Paisley, UK, Catalogue No. 10360-014). A 
recombinant Baculovirus was constructed using the Baoto-Bac system (Life Technologies 

20 Limited). High Five insect cells (Invitrogen BV, PO Box 2312, 9704 CH Groningen, The 
Netherlands, Catalogue No. B855-02) woe infected with the recombinant Baculovirus at a 
multiplicity of infection of 1 and incubated for 48 hours. The cells were harvested. Groups of 
1 .6 x 10 9 cells were lysed by incubation in 20 mM Hepes pH7.5 buffer containing 
10% glycerol, 1% TritonOC-100, magnesium chloride (1.5mM), ethylene glycol 

25 bis(2-aminoethyl ether N,N,N 1 5 N l -tetraacetic acid) (EGTA, ImM), sodium vanadate (ImM), 
sodium fluoride (lOmM), imidazole (5mM), sodium chloride (150mM), 
phenylmethanesulphonyl fluoride (O.lmM), pepstatin (1 mg/ml) and leupeptin (1 mg/ml). A 
soluble fraction was obtained by centrifugation and 6-His-p56 ,ck was purified by column 
chromatography on a 1 ml Ni-NTA agarose column (Qiagen Limited, Crawley, West Sussex, 

30 UK). The protein was eluted using the above-mentioned buffer except that imidazole 
(1 OOmM) was also present. The p56 tek enzyme so obtained was stored at -80°C. 
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Substrate solution [lOOjal of a 2^ig/ml solution of the polyamino acid 
Poly(Glu, Ala, Tyr) 6:3:1 (Sigma Catalogue No. P3899) in phosphate buffered saline (PBS)] 
was added to each well of a Nunc 96-well immunoplate (Catalogue No. 439454) and the plate 
was sealed and stored at 4°C for 16 hours. The excess of substrate solution was discarded, the 
5 substrate-coated wells were washed with Hepes pH7.4 buffer (50mM, 300(11) and blotted dry. 
Each test compound was dissolved in DMSO and diluted to give a series of dilutions (from 
lOOpM to O.OOlpM) of the compound in a 10:1 mixture of water and DMSO. Portions (25(d) 
of each dilution of test compound were transferred to the 96-well assay plate. Aliquots (25(d) 
of a 10:1 mixture of water and DMSO were added followed by aliquots (25(d) of a mixture of 
10 adenosine triphosphate (ATP; 24(d of a ImM aqueous solution) and manganese chloride (3ml 
of a 40mM aqueous solution). 

$56** enzyme (0.3(d of a 0.5mg/ml stock solution) was diluted in a mixture of 
Hepes pH 7.4 buffer (200mM, 3ml), sodium orthovanadate (2mM, 0.6ml), 1% Triton X-100 
(0.6ml), dithiothreitol (25mM, 48jd) and distilled water (1.8ml). Aliquots (50(d) of the 
15 resultant solution were transferred to each well in the assay plate and the plate was incubated 
at ambient temperature for 8 minutes. The wells were washed sequentially with two aliquots 
(300(d) of phosphate-buffered saline (PBS) containing 0.1% Tween 20 (hereinafter PBS/T). 

Aliquots (100(d) were added to each well of a mixture of antiphosphotyrosine-4G10 
monoclonal IgG2bk antibody (UBI Catalogue No. 05-321; 30(d of a 50ng/ml solution of the 
20 antibody in PBS/T), PBS/T (1 1ml) and bovine serum albumin (BSA; Sigma Catalogue No. 
A6793; 55mg) and the plate was incubated at ambient temperature for 1 hour. The wells were 
washed sequentially with two aliquots (300(d) of PBS/T and blotted dry. Aliquots (100(d) 
were added to each well of a mixture of sheep anti-mouse IgG-peroxidase antibody 
(Amersham Catalogue No. NXA931; 20(d), PBS/T (1 lml) and BSA (55mg) and the plate was 
25 incubated at ambient temperature for 1 hour. The wells were washed sequentially with two 
aliquots (300jd) of PBS/T and blotted dry. 

Aliquots (100(d) were added to each well of an ABTS solution [prepared by adding an 
2^azmobis(3-ethylbenzothiazolinesu^)honic acid) (ABTS) tablet (50rag; Boehringer 
Catalogue No. 1204521) to a mixture (50mM) of phosphate-citrate pH5.0 buffer and 0.03% 
30 sodium perborate (obtained by adding a PCSB capsule (Sigma Catalogue No. P-4922) to 
distilled water (100ml))]. The plate was incubated at ambient temperature for 1.5 hours and 
the absorbance at 405nm was determined. 
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The extent of inhibition of the phosphorylation reaction at a range of concentrations of 
each test compound was determined and an IC50 value was calculated, 
(b) In vitro T cell proliferation assays 

The ability of test compounds to inhibit T cell proliferation was assessed by using 
5 human peripheral blood mononuclear cells and stimulation of the T cells by way of the T cell 
receptor or other than by way of the T cell receptor. 

Peripheral blood mononuclear cells (PBMC) were isolated from heparinised 
(lOunits/ml heparin) human blood by density centrifugation (Lymphoprep™; Nycomed) 
spinning initially at 2000rpm at ambient temperature for 20 minutes. Cells at the interphase 
10 were transferred to clean tubes, diluted 1:1 with RPMI 1640 medium (Gibco) and spun at 
2000rpm at ambient temperature for 10 minutes. Hie cell pellet was resuspended in 
RPMI 1640 medium and spun at 1400ipm at ambient temperature for 10 minutes. The cell 
pellet was resuspended in RPMI 1640 medium and spun at 900rpm at ambient temperature for 
10 minutes to remove platelets. The prepared mononuclear cells were resuspended in an assay 
15 medium comprising RPMI 1 640 culture medium supplemented with 50 units/ml penicillin, 
50|ig/mJ streptomycin, ImM glutamine and 10% heat-inactivated human AB serum. 

Test compounds were solubilised in DMSO at a concentration of 1 OmM and diluted 
1 :83.3 in assay medium. Aliquots (75^1) were added to each well of a 96 well flat-bottomed 
tissue culture plate and subsequently serial 1 to 3 dilutions were made into assay medium 
20 giving final test concentrations in the range 0.1 to 30pM. Control wells contained assay 
medium (SOfil) containing 1.2% DMSO. PBMCs (lOOfxl of a suspension of 2 x 10 6 cells/ml 
in assay medium) were added to each well and incubated for 1 hour at 37°G in a humidified 
(5%CQ2/95% air) incubator. 

The extent of inhibition of T cell proliferation at a range of concentrations of each test 
25 compound was determined and an IC50 value was calculated. 

(b)(i) T cell receptor stimulation 

Aliquots (50^1) of the T cell receptor stimulatory anti-CD3 antibody (Phanningen 
Catalogue No. 301 00D; 40ng/ml in assay medium) were added to each well and the cells were 
incubated for 24 hours at 37°C in a humidified (5%C(V95% air) incubator. Tritiated 
30 thymidine (ljiCi per well) was added and the cells were incubated for up to a further 24 hours 
at 37°C. The cells were harvested onto a filter mat and radioactivity was counted using a 
Wallac 1450 Microbeta Plus liquid scintillation counter. 
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(b)(ii) Non T cell receptor stimulation 

Aliquots (50(d) of a mixture of the cell stimulants PMA (phorbol-12-myri state- 
d-acetate, Sigma Catalogue No. P8139; 40ng/ml) and Ionomycin (Sigma Catalogue No. 
10684; 1 .2pM) were added to each well and the cells were incubated and analysed as 
5 described in paragraph (b)(i). 

(c) In vivo skin graft rejection test 

The ability of test compounds to inhibit rodent skin allograft rejection was assessed 
using analogous procedures to those disclosed by J. Magae et ai 9 Cellular Imm unology, 1996, 
173. 276-281 and R. Tsuji et a/., J. Antibiot.. 1992, 45, 1295 to assess the effect of 
10 cyclosporin A on T cell properties in vivo . 

(d) Test as anti-arthritic agent 

Activity of a test compound as an anti-arthritic agent was assessed as follows. Acid 
soluble native type II collagen has been shown to be arthritogenic in rats causing polyarthritis 
when administered in Freunds incomplete adjuvant by (D. E. Trentham et al J. Exp. Med.. 
15 1977, 146. 857). This is now known as collagen-induced arthritis (CIA) and similar 
conditions can be induced in mice and primates. CIA in DBA/1 mice as described by 
R.O. Williams et al % ProcNatl. Acad Sci.. 1992, 89, 9784 and Immunology, 1995, 84, 433 is 
a tertiary model which can be used to demonstrate the anti-arthritic activity of a test 
compound. 

20 Although the pharmacological properties of the compounds of the Formula I vary with 

structural change as expected, in general activity possessed by compounds of the Formula I 
may be demonstrated at the following concentrations or doses in one or more of the above 
tests(a),(b),(c)and(d)> 

Test (a):- IC50 in the range, for example, 0.001 - 5 pM; 
25 Test (bX0> IC50 in the range, for example, 0.01 - 1 0 jiM; 

Test (bXii):- IC50 in the range, for example, 0.5 - >30 nM; 
Test (c)> activity in the range, for example, 1 - 1 00 mg/kg; 
Test (d)> activity in the range, for example, 1 -1 00 mg/kg;. 
No physiologically-unacceptable toxicity was observed at the effective dose for those 
30 compounds of Formula I that were tested. Accordingly no untoward toxicological effects are 
expected when a compound of-Formula I, or a phannaceuticaUy-acceptable salt thereof, as 
defined hereinbefore is administered at the dosage ranges defined hereinafter. 
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A pharmaceutical composition for the compounds of the Formula I comprises a 
• quiii azo line derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in association with a pharmaceutically-acceptable diluent or carrier. 
The compositions may be in a form suitable for oral use (for example as tablets, 
5 lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible powders 
or granules, syrups or elixirs), for topical use (for example as creams, ointments, gels, or 
aqueous or oily solutions or suspensions), for administration by inhalation (for example as a 
finely divided powder or a liquid aerosol), for administration by insufflation (for example as a 
finely divided powder) or for parenteral administration (for example as a sterile aqueous or 
10 oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing or asa 
suppositoiy for rectal dosing). 

The compositions may be obtained by conventional procedures using conventional 
pharmaceutical excipients, well known in the art. Thus, compositions intended for oral use 
may contain, for example, one or more colouring, sweetening, flavouring and/or preservative 
15 agents. 

The amount of active ingredient that is combined with one or more excipients to 
produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
administration to humans will generally contain, for example, from O.S mg to 0.5 g of active 

20 agent (more suitably from O.S to 100 mg, for example from 1 to 30 mg) compounded with an 
appropriate and convenient amount of excipients which may vary from about 5 to about 98 
percent by weight of the total composition. 

The size of the dose for therapeutic or prophylactic purposes of a compound of the 
Formula I will naturally vary according to the nature and severity of the conditions, the age 

25 and sex of the animal or patient and the route of administration, according to well known 
principles of medicine. 

hi using a compound of the Formula I for therapeutic or prophylactic purposes it will 
generally be administered so that a daily dose is received in the range, for example, 0.1 mg/kg 
to 75 mg/kg body weight, conveniently 0.1 mg/kg to 30 mg/kg body weight, given if required 

30 in divided doses. In genera] lower doses will be administered when a parenteral route is 
employed. Thus, for example, for intravenous administration, a dose in the range, for 
example, 0.1 mg/kg to 30 mg/kg body weight will generally be used. Similarly, for 
administration by inhalation, a dose in the range, for example, 0.05 mg/kg to 25 mg/kg body 
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weight will be used. Oral administration is however preferred, particularly in tablet form. 
Typically, unit dosage forms will contain about 0.5 mg to 0.5 g of a compound of this 
invention. 

According to a further aspect of the invention there is provided a quinazoline 
5 derivative of the Formula I as defined hereinbefore for use in the prevention or treatment of 
T cell mediated diseases or medical conditions in a warm-blooded animal such as man. 
According to a further aspect of the invention there is provided a quinazoline derivative of the 
Formula I as defined hereinbefore for use in the prevention or treatment of those pathological 
conditions which are sensitive to inhibition of one or more of the multiple tyrosine-specific 
10 protein kinases which are involved in the early signal transduction steps which lead to T cell 
activation. 

The compounds disclosed in the present invention may be used in combination with 
other drugs and therapies used in the treatment of T cell mediated disease. For example, the 
compounds of the Formula I could be used in combination with drugs and therapies used in 

15 the treatment of autoimmune conditions or diseases such as inflammatory diseases (for 
example rheumatoid arthritis, inflammatory bowel disease, glomerulonephritis and lung 
fibrosis), multiple sclerosis, psoriasis, hypersensitivity reactions of the skin, atherosclerosis, 
restenosis, allergic asthma and insulin-dependent diabetes. In particular the compounds of the 
Formula I could be used in combination with drugs and therapies such as cyclosporin A used 

20 in the prevention or treatment of the acute rejection of transplanted organs. 

For example, the compounds of the Formula I are of value in the treatment of certain 
inflammatory and non-inflammatory diseases which are currently treated with a 
cyclooxygenase-inhibitory non-steroidal anti-inflammatory drug (NSAID) such as 
indomethacin, ketorolac, acetylsalicyclic acid, ibuprofen, sulindac, tolmetin and piroxicam. 

25 Co-administration of a compound of the Formula I with a NSAID can result in a reduction of 
the quantity of the latter agent needed to produce a therapeutic effect. Thereby the likelihood 
of adverse side-effects from the NSAID such as gastrointestinal effects are reduced. Thus 
according to a further feature of the invention there is provided a pharmaceutical composition 
which comprises a compound of the Formula I, or a phannaceutically-acceptable salt thereof, 

30 in conjunction or admixture with a cyclooxygenase inhibitory non-steroidal anti-inflammatory 
agent, and a phannaceutically-acceptable diluent or carrier. 

The compounds of the Formula I may also be used with anti-inflammatory agents such 
as an inhibitor of the enzyme 5-lipoxygenase. The compounds of the Formula I may also be 
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used with anti-inflammatory agents such as an inhibitor of the enzyme COX-2 such as 
celecoxib or rofecoxib. 

The compounds of the Formula I may also be used in the treatment of conditions such 
as rheumatoid arthritis in combination with antiarthritic agents such as gold, methotrexate, 
5 steroids and penicillamine, and in conditions such as osteoarthritis in combination with 
steroids. 

The compounds disclosed in the present invention may also be administered in 
degradative diseases, for example osteoarthritis, with chondroprotective, anti-degradative 
and/or reparative agents such as Diacerhein, hyaluronic acid formulations such as Hyalan, 
10 Rumalon, Arteparon and glucosamine salts such as Antril. 

The compounds of the Formula I may be be used in the treatment of asthma in 
combination with antiasthmatic agents such as bronchodilators and leukotriene antagonists. 

If formulated as a fixed dose such combination products employ the compounds of this 
invention within the dosage range described herein and the other pharmaceutically-active 
15 agent within its approved dosage range. Sequential use is contemplated when a combination 
formulation is inappropriate. 

Although the compounds of the Formula I are primarily of value as therapeutic agents 
for use in warm-blooded animals (including man), they are also useful whenever it is required 
to inhibit the effects of T cell activation. Thus, they are useful as pharmacological standards 
20 for use in the development of new biological tests and in the search for new pharmacological 
agents. 

The compounds defined in the invention will now be illustrated in the following 
non-limiting Examples in which, unless otherwise stated :- 

(i) operations were carried out at ambient temperature, le. in the range 17 to 25°C 
25 and under an atmosphere of an inert gas such as argon unless otherwise stated; 

(ii) evaporations were carried out by rotary evaporation in vacuo and work-up 
procedures were carried out after removal of residual solids by filtration; 

(iii) column chromatography (by the flash procedure) and medium pressure liquid 
chromatography (MPLC) were performed on Merck Kieselgel silica (Art 9385) or Merck 

30 Lichroprep RP-1 8 (Art. 9303) reversed-phase silica obtained from E. Merck, Darmstadt, 
Germany or high pressure liquid chromatography (HPLC) was performed on CI 8 reverse 
phase silica, for example on a Dynamax C-18 60A preparative reversed-phase column; 
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(iv) yields, where present, are given for illustration only and are not necessarily the 
maximum attainable; 

(v) in general, the end-products of the Formula I have satisfactory microanalyses and 
their structures were confirmed by nuclear magnetic resonance (NMR) and/or mass spectral 

5 techniques; fast-atom bombardment (FAB) mass spectral data were obtained using a Platform 
spectrometer and, where appropriate, either positive ion data or negative ion data were 
collected; NMR chemical shift values were measured on the delta scale [proton magnetic 
resonance spectra were determined using a Jeol JNM EX 400 spectrometer operating at a field 
strength of 400MHz, a Varian Gemini 2000 spectrometer operating at a field strength of 

io 300MHz or a Bruker AM300 spectrometer operating at a field strength of 300MHz]; the 
following abbreviations have been used: s, singlet; d, doublet; t, triplet; q, quartet; m, 
multiplet; br, broad; 

(vi) intermediates were not generally fully characterised and purity was assessed by 
thin layer chromatographic, HPLC, infra-red (IR) and/or NMR analysis; 

15 (vii) melting points are uncorrected and were determined using a Mettler SP62 

automatic melting point apparatus or an oil-bath apparatus; melting points for the 
end-products of the Formula I were determined after crystallisation from a conventional 
organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixture; 
and 

20 (viii) the following abbreviations have been used:- 

DMF N^-dimethylformamide 
DMSO dimethylsulphoxide 
THF tetrahydrofuran 
NMP N-methylpyrrolidin-2-one 



25 
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Example 1 4-(2^hloro-5^thoxyanilino)-5-(3-morph^ 

Di-tert-butyl azodicaiboxylate (0.208 g) was added dropwise to a stirred mixture of 
4-(2-chlon>-5-methoxyanilino)-5-hydroxy-7-methoxyquin (0.2 g), 
4-<3-hydroxypropyl)moipholine Soc, rhim Ft T 1962, 1117; 0.131 g), 

5 triphenylphosphine (0.237 g) and methylene chloride (3 ml). The reaction mixture was stirred 
at ambient temperature for 1 hour. The mixture was evaporated and the residue was purified 
by column chromatography on silica using a 99:1 mixture of methylene chloride and a 
saturated methanolic ammonia solution as eluent. The material so obtained was triturated 
under diethyl ether. The resultant solid was isolated, washed with diethyl ether and dried 

10 under vacuum to give the title compound (0.12 g); NMR Snectmm : (DMSOd 6 and 

CF3COOD) 2.35 (m, 2H), 3.1 (t, 2H), 3.3 (t, 2H) f 3.5 (d, 2H), 3.68 (t, 2H), 3.8 (s, 3H), 4.0 (d, 
2H), 4.02 (s, 3H), 4.6 (t, 2H), 6.93 (s, 1H), 7.05-7.15 (m, 2H), 7.5 (s, 1H), 7.57 (d, 1H), 8.87 
(s, 1H); Mass Spectrum : M+H* 459 and 461; Elemental Analysis: F ound C, 60.0; H, 6.0; 
N, 12.1; C23H27CIN4O4 requires C, 60.19; H, 5.93; N, 12.2%. 

15 The 4-(2-chloro-5-methoxyanilmo)-5-hydroxy-7-methoxyquinazoline used as a 

starting material was prepared as follows :- 

A mixture of 3,5-dimethoxyaniline hydrochloride (54.7 g), oxalyl chloride (54 ml) and 
methanol (500 ml) was stirred and heated to reflux for 1 .5 hours. The mixture was cooled to 
ambient temperature. The precipitate was isolated, washed in turn with methanol and diethyl 

20 ether and dried under vacuum to give 4,6-dimethoxy-2,3-dioxoindoline (55 g);NMR 
Spectrum : (DMSOd 6 ) 3.85 (s, 3H), 3.9 (s, 3H), 6.0 (s, 1H), 6.2 (s, 1H), 10.9 (s, 1H); Mass 
Spectrum : M+Na + 230. 

Hydrogen peroxide (30 % solution in water, 30 ml) was added dropwise to a stirred 
solution of 4,6-dimethoxy-2,3-dioxoindoline (27 g) in a concentrated aqueous sodium 

25 hydroxide solution (33 %, 220 ml). The resultant mixture was stirred at ambient temperature 
for 1 0 minutes. Ice was added and the basicity of the mixture was reduced to pH9 by the 
addition of concentrated aqueous hydrochloric acid and the mixture was then acidified to 
pH3.5 by the addition of glacial acetic acid. The resultant precipitate was isolated, washed 
with water and dried overnight under vacuum to give 2-amino-4,6-dimethoxybenzoic acid 

30 (15.9 g); NMR Spectrum : (DMSOd 6 ) 3.7 (s, 3H), 3.78 (s, 3H), 5.79 (s, 1H), 5.92 (s, 1H). 

Using an analogous procedure to that described by Lombardi et a/., Chemistry & 
Industry. 1990, 708, diazomethane was generated from a mixture of N-methyl-N-nitroso- 
4-toluenesulphonamide (31 g), ethanol (200 ml) and a saturated aqueous sodium hydroxide 
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solution (35 ml) and bubbled though a solution of 2-amino-4,6-dimethoxybenzoic acid 
(1 5.9 g) in methylene chloride (280 ml) which had been cooled to 0°C. The resultant reaction 
mixture was evaporated and the residue was purified by column chromatography on silica 
using methylene chloride as eluent. There was thus obtained methyl 2-amino- 

5 4,6-dimethoxybenzoate (16.2 g); NMR Spectrum : (DMSOde) 3.65 (s, 3H), 3.7 (s, 6H), 5.75 
(s, 1H), 5.9 (s, 1H), 6.2 (br s, 2H). 

A mixture of methyl 2-amino-4,6-dimethoxybenzoaie (16 g), foraiamidine acetate 
(24 g) and 2-methoxyethanol (330 ml) was stiired and heated to reflux until all of the starting 
material had reacted. The mixture was evaporated and the residue was triturated under water 

10 (1 00 ml). The resultant solid was isolated, washed with water and dried under vacuum to give 
5,7-dimethoxy-3,4^ydroquinazolin-4K>ne (14.5 g); NMR Spectrum : (DMSOd*) 3.82 (s, 
3H), 3.86 (s, 3H), 6.5 (s, 1H), 6.7 (s, 1H), 7.9 (s, 1H), 11.7 (br s, 1H). 

A mixture of a portion (0.35 g) of the material so obtained, phosphoiyl chloride 
(0.95 ml) and acetonitrile (8 ml) was stiired and heated to reflux for 2 hours. The mixture was 

15 cooled to 0°C and isopropanol (8 ml) and 2-cMoro-5-methoxyaniline (0.321 g) were added in 
turn. The resultant mixture was heated to reflux for 1.5 hours. The mixture was cooled to 
ambient temperature and the resultant precipitate was filtered, washed with isopropanol and 
with diethyl ether and dried under vacuum. There was thus obtained 4-(2-chloro- 
5-methoxyanilino>5,7-dimethoxyquinazoline hydrochloride (0.365 g); NMR Spectrum : 

20 (DMSOd 6 ) 3.8 (s, 3H), 4.0 (s, 3H), 4.2 (s, 3H), 7.0 (m, 3H), 7.6 (d, 1H), 7.62 (s, 1H), 8.8 (s, 
1H), 10.9 (s, 1H); Mass Spectrum : M+H* 346 and 348. 

A mixture of 4-(2-chloro- 5 -methoxyanilino>-5 ,7-dimethoxyquinazoline hydrochloride 
(2.5 g), pyridine hydrochloride (0.76 g) and pyridine (50 ml) was stirred and heated to reflux 
for 9 hours. The mixture was cooled to ambient temperature and evaporated. The residue was 

25 suspended in water and the mixture was basified to pHl 0 by the addition of aqueous sodium 
bicarbonate solution. The resultant solid precipitate was isolated, washed in turn with water, 
with methylene chloride and with diethyl ether and dried overnight under vacuum at 50°C. 
There was thus obtained 4-(2-chloro-5-methoxyanilino)-5-hydroxy- 
7-metboxyquinazoline (2.1 g); NMR Spectrum : (DMSOd*) 3.8 (s, 3H), 3.85 (s, 3H), 6.3-6.5 

30 (m, 2H), 6.8 (d, 1H), 7.4 (d, 1H), 8.1 (br s, 1H), 8.42 (br s, 1H). 
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Example 2 

Using an analogous procedure to that described in Example 1, the appropriate 
5-hydroxyquinazoline was reacted with the appropriate alcohol to give the compounds 
described in Table L 
5 Table I 




(R 2 )n 



No. & 
Note 




Q 


(R )n 


[1] 


7-methoxy 


3-(4-methylpiperazin-l -yl)propyl 


2-chloro-5-methoxy 


[2] 


7-metboxy 


2-piperidinoethyl 


2-chloro-5-methoxy 


[3] 


7-methoxy 


3-pyrroiiuin- l-yipropyi 


z-cnioro-o-njeinoxy 


[4] 


7-methoxy 


2-(U ) 4-triazol-l-yl)ethyl 


2-chloro-5-methoxy 


[5] 


7-benzyloxy 


3-morpholinopropyi 


2-chlon>-5-methoxy 


[6] 


7-benzyloxy 


3-pyrrolidin- 1 -ylpropyl 


2-chloro-5-methoxy 


[7] 


hydrogen 


3-morpholinopiopyl 


2-bromo-5-methoxy 


[8] 


hydrogen 


3-(l,l-dioxotetrahydro-4H-l,4- 
thiazin-4-yl)propyl 


2-bromo-5-methoxy 


[9] 


hydrogen 


2-<4-methylpiperazin- 1 -yl)ethyl 


2-bromo-5-methoxy 


[10] 


hydrogen 


3-(4-methy]piperazin- 1 -yl)propyl 


2-chloro-S-methoxy 


[11] 


hydrogen 


2-imidazol-l -yl ethyl 


2-chloro-5-methoxy 


112] 


7-methoxy 


N-methylpiperidin-4-yl 


2-chlon>-5 -methoxy 


[13] 


hydrogen 


N-methylpiperidin-4-yl 


2-chloro-S-methoxy 


[14] 


hydrogen 


N-metbylpiperidin-4-yl 


2-bromo-5-rnethoxy 


[15] 


hydrogen 


N-methylpiperidin-4-yl 


2,5-dichloro 


[16] 


hydrogen 


N-ftert-butoxvcarbonylV 
piperidin-4-ylmethyl 


2-chloro-5-methoxy 
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117J 


hydrogen 


N-(tert-butoxycarbonyl)- 
piperidin-4-ylmethyl 


2-bromo-5 -methoxy 


[18] 


7-methoxy 


2-methoxyethyl 


2-chloro-5-methoxy 


[19] 


7-methoxy 


N-methylpyirolidin-3-yl 


2 -bromo-5 -methoxy 


[20] 


7-benzyloxy 


4-tetrahydropyranyl 


2-chloro-5-methoxy 


[21] 


hydrogen 


4-tetrahydropyranyl 


2-chloro-5-methoxy 


[22] 


7-benzyloxy 


3-tetrahydrofuranyl 


2-chloro-5-methoxy 


[23] 


7-(3-morpholinopropoxy) 


3-tetrahydrofuranyl 


2-chloro-5-methoxy 


[24] 


7-[3-(4-methylpiperazin- 
l-yl)propoxy] 


3-tetrahydrofuranyl 


2-chloro-5-methoxy 


[25] 


7-benzyloxy 


isopropyl 


2-chloro-5-methoxy 


[26] 


7-methoxy 


4-tetrahydropyranyl 


2-bromo-5-methoxy 


[27] 


7-methoxy 


3-pyrrolidin- 1 -ylpropyl 


6-chloro- 

2,3-methylenedioxy 


[28] 


7-methoxy 


3-(4-methylpiperazin- 1 -ylpropyl) 


6-chloro- 

2,3-methylenedioxy 



Notes "™ ~~ — — 

[1] The reaction product was triturated under a mixture of isopropanol and diethyl ether 
and a 6M solution of hydrogen chloride in isopropanol was added. The resultant precipitate 
was isolated, washed with diethyl ether and dried under vacuum to give the product as the 



5 dihydrochloride salt; NMR Spectrum : (DMSOd 6 ) 2.2-2.4 (m, 2H), 2.8 (br s, 3H), 3.2-3.7 (m, 
10H), 3.8 (s, 3H), 4.0 (s, 3H), 4.6 (m, 2H), 6.95-7.0 (m, 2H), 7.08 (s, 1H), 7.55 (d, 1H), 7.6 (s, 
1H), 8.8 (s, 1H), 10.6 (s, 1H); Mass Spectrum : M+H* 472 and 474. 

The l-{3-hydroxypropyl)-4-methylpiperazine used as a starting material was prepared 
as follows :- 

1 0 A mixture of 3-bromopropanol (20 ml), N-methylpiperazine (29 ml), potassium 

carbonate (83 g) and ethanol (200 ml) was stirred and heated to reflux for 20 hours. The 
mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and the 
residue was triturated under diethyl ether. The resultant mixture was filtered and the filtrate 
was evaporated. The residue was purified by distillation to give the required starting material 

15 as an oil; NMR Spectrum: (CDC1 3 ) 1.72 (m, 2H), 2.3 (s, 3H), 2.2-2.8 (ra, 8H), 2.6 (t, 2H), 3.8 
(t,2H),5.3(brs, 1H). 
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[2] The reaction product was dissolved in a mixture of isopropanol and diethyl ether and a 
6M solution of hydrogen chloride in isopropanol was added The resultant precipitate was 
isolated, washed with diethyl ether and dried under vacuum to give the product as the 
dihydrochloride salt; NMR Spectrum : (DMSOd* and CF3COOD) 1.3-1.5 (m, 2H), 1.65-1.9 
5 (m, 4H), 3.02 (t, 2H), 3.6 (d, 2H), 3.7 (br s, 2H), 3.8 (s, 3H), 4.02 (s, 3H), 4.9 (br s, 2H), 7.0 
(s, 1H), 7.05 (m, 1H), 7.1 (s, 1H), 7.3 (s, 1H), 7.58 (d, 1H), 8.8 (s, 1H); Mass Spectnim: 
M+H* 443 and 445. 

[3] The reaction product was dissolved in a mixture of isopropanol and diethyl ether and a 
6M solution of hydrogen chloride in isopropanol was added. The resultant precipitate was 
10 isolated, washed with diethyl ether and dried under vacuum to give the product as the 

dihydrochloride salt; NMR Spectrum : (DMSOd* and CF3COOD) 1.9 (m, 2H), 2.05 (m, 2H), 
2.35 (m, 2H), 3.02 (m, 2H), 3.35 (t, 2H), 3.6 (m, 2H), 3.8 (s, 3H), 4.02 (s, 3H), 4.6 (t, 2H), 
6.95 (d, 1H), 7.05 (m, 1H), 7.1 (s, 1H), 7.5 (d, 1H), 7.6 (d, 1H), 8.9 (s, 1H); Mass Spectrum: 
M+H* 443 and 445. 

15 The N-(3-hydroxypropyl)pyrrolidine used as a starting material was prepared as 

follows :- 

A mixture of 3-chloropropanol (66 g), pyrrolidine (50 g), potassium carbonate (145 g) 
and acetonitrile (1 L) was stirred and heated to reflux for 20 hours. The mixture was cooled to 
ambient temperature and filtered. The filtrate was evaporated and the residue was purified by 

20 distillation to give the required starting material as an oil (62 g); NMR Spectrum : (CDCli) 
1.6-1.8 (m, 6H), 2.55 (br s, 4H), 2.75 (t, 2H), 3.85 (t, 2H), 5.5 (br s, 1H). 
[4] The product was precipitated from the reaction mixture by the addition of further 
methylene chloride. The product was isolated, washed with diethyl ether and dried under 
vacuum. The product so obtained gave the following data: NMR Spectrum : (DMSOd 6 and 

25 CF3COOD) 3.82 (s, 3H), 4.0 (s, 3H), 4.8 (m, 2H), 4.85 (m, 2H), 6.9 (s, 1H), 7.05 (s, 1H), 7.1 
(m, 1H), 7.3 (d, 1H), 7.58 (d, 1H), 7.65 (s, 1H), 8.67 (s, 1H), 8.79 (s, 1H); Mass Spectnim: 
M+H*427 and 429. 

The N^2-hydroxyethyl)-l,2,4-triazole used as a starting material was prepared 
according to the procedure disclosed in Ann. Phann. Fr.» 1977, 35. 503. 
30 [5] The product gave the following data: NMR Spectrum : (DMSOd*) 2.1 (m, 2H), 2.32 (br 
s, 4H),-2.45 (t, 2H), 3.52 (m, 4H), 3.8 (s, 3H), 4,5 (4, 2H), 5.3 (s, 2H), 6.8 (m, 1H), 6.95 (s, 
1H), 6.92 (s, 1H), 7.3-7.6 (m, 6H), 8.35 (s, 1H), 8.55 (s, 1H), 10.12 (s, 1H); Mass Spectrum: 
M+H* 535 and 537. 
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The 74>enzyloxy-4-(2-chloro-5-methoxyanilino)-5-hy used as a 

starting material was prepared as follows :- 

A mixture of 3,5-dibenzyloxyaniline hydrochloride ( J. Org. Chem.. 1975, 40, 1556; 
10 g) and oxalyl chloride (1 5 ml) was heated to 170°C for 3 hours. The mixture was cooled to 

5 ambient temperature, methanol (45 ml) was added and the mixture was heated to reflux for 
1 hour. The mixture was cooled to ambient temperature and the precipitate was isolated, 
washed with methanol and dried under vacuum to give 4,6-diben2yloxy-2,3-dioxoindoline 
(8.8 g V NMR Spectrum : pMSOda) 5.22 (s, 2H), 5.28 (s, 2H), 6.12 (s, 1H), 6.42 (s, 1H), 7.3- 
7.55 (m, 10H), 10.97 (s, 1H). 

10 Hydrogen peroxide (30 % solution in water, 13 ml) was added dropwise to a stirred 

solution of 4,6-dibenzyloxy«2,3-dioxoindoline (14.3 g) in a concentrated aqueous sodium 
hydroxide solution (22.3 g in 90 ml of water) which had been heated to 70°C. The resultant 
mixture was stirred at 70°C for 30 minutes and then cooled to ambient temperature. Ice was 
added and the basicity of the mixture was reduced to pH9 by the addition of 2N aqueous 

15 hydrochloric acid and the mixture was thai acidified to pH3.7 by the addition of glacial acetic 
acid. The resultant precipitate was purified by column chromatography on silica using a 99:1 
mixture of methylene chloride and methanol as eluent There was thus obtained 2-amino- 

4.6- dibenzyloxybenzoic acid (8 g); NMR Spectrum: (DMSOd<) 5.05 (s, 2H), 5.15 (s, 2H), 
6.01 (s, 1H), 6.05 (s, 1H), 7.3-7.6 (m, 10H). 

20 Using an analogous procedure to that described by Lombardi et a/., Chemistry & 

Industry. 1990, 708, diazomethane was generated from a mixture ofT$-methyl-hJ-nitroso- 
4-toluenesulphonamide (11.5 g), ethanol (60 ml) and a saturated aqueous sodium hydroxide 
solution (30 ml) and bubbled though a solution of 2-amino-4,6-dibenzyloxybenzoic acid 
(8 g) in methylene chloride (170 ml) which had been cooled to 0°C. The resultant reaction 

25 mixture was evaporated and the residue was triturated under diethyl ether. There was thus 
obtained methyl 2-amino-4,6-dibenzyloxybenzoate (7.7 g); NMR Spectrum : (DMSOd*) 3.74 
(s, 3H), 5.07 (s, 2H), 5.11 (s, 2H), 6.0 (s, 1H), 6.04 (s, 1H), 6.25 (br s, 2H), 7.28-7.5 (m, 10H). 

A mixture of methyl 2-amino-4,6-dibenzyloxybenzoate (7.7 g), formamidine acetate 
(7.2 g) and 2-methoxyethanol (100 ml) was stirred and heated to reflux until all of the starting 

30 material had reacted. The mixture was evaporated and the residue was triturated under water 
(60 ml). The resultant solid was isolated, washed with water and dried under vacuum to give 

5.7- dibenzyloxy-3,4-dihydroquina2olin-4-one (6.8 g); NMR Spectrum : (DMSOd 6 ) 5.24 (s, 
4H), 6.75 (s, 1H), 6.8 (s, 1H), 7.3-7.7 (m, 10H), 7.95 (s, 1H), 1 1.75 (br s, 1H). 
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A mixture of a portion (6 g) of the material so obtained, phosphoryl chloride (1.72 ml), 
diisopropylethylamine (7.3 ml) and 1,2-dichloroethane (60 ml) was stirred and heated to 
reflux for 2 hours. The mixture was evaporated and a mixture of the residue and isopropanol 
(80 ml) was cooled to 10°C and 2-chloro-5-methoxyaniline (3.4 g) and diisopropylethylamine 

5 (1.45 ml) were added in turn. The resultant mixture was heated to reflux for 1 .5 hours. The 
mixture was cooled to ambient temperature and the resultant precipitate was isolated, washed 
with isopropanol and with diethyl ether and dried under vacuum. There was thus obtained 
4-(2-chloro- 5 -methoxyanilino)- 5,7-dib enzyloxyquinazoline hydrochloride (6.35 g); NMR 
Spectrum : (DMSOd*) 3.8 (s, 3H), 5.31 (s,2H), 5.65 (s, 2H), 6.95 (m, 1H), 7.02 (s, 1H), 7.15 

10 (s, 1H), 7.3-7.5 (m, 9H), 7.6 (d, 2H), 7.7 (s, 1H), 8.8 (s, 1H); Mass Spectrum : M+H* 498 and 
500. 

A mixture of 4-(2-chloro-5-methoxyanilino)-5 J^benzyloxyquinazoline 
hydrochloride (4.3 g), pyridine hydrochloride (0.94 g) and pyridine (90 ml) was stirred and 
heated to reflux for 9 hours. The mixture was cooled to ambient temperature and evaporated. 

15 The residue was triturated under water. The resultant solid precipitate was isolated, washed 
with water and dried overnight under vacuum. The material was then triturated under 
methanol. The resultant solid was isolated and dried under vacuum. There was thus obtained 
7-benzyloxy-4-(2-cMoTo-5-methoxyam (3.1 g); >JMR Spectrum: 

(DMSOd6 and CF 3 COOD) 3.85 (s, 3H), 5.3 (s, 2H), 6.85 (s, 2H), 7.0 (m, 1H), 7.3-7.6 (m, 

20 6H), 7.8 (d,lH), 8.85 (s, 1H). 

[6] The product gave the following data: NMR Snectnim : (CDC1 3 ) 1 .75 (br s, 4H), 2.2 (m, 
2H), 2.5 (br s, 4H), 2.65 (t, 2H), 3.85 (s, 3H), 4.4 (t, 2H), 5.2 (s, 2H), 6.62 (d, 1H), 6.7 (s, 1H), 
6.95 (s, 1H), 7.2-7.5 (m, 6H), 8.4 (s, 1H), 8.6 (s, 1H), 10.1 (s, 1H); Mass Spectrum : M+I^ 
519. 

25 [7] The reaction product was triturated under diethyl ether, a 6.3M solution of hydrogen 
chloride in isopropanol was added and the mixture was stirred at ambient temperature for 
1 hour. The resultant precipitate was isolated, washed with diethyl ether and dried under 
vacuum to give the product as a dihydrochloride salt which gave the following data: NMR 
Spectrum : (DMSOd* and CF3COOD) 2.3-2.45 (m, 2H), 3.1 (t, 2H), 3.3 (t, 2H), 3.45 (d, 2H), 

30 3.75 (t, 2H), 3.81 (s, 3H), 4.0 (d, 2H), 4.68 (t, 2H), 7.08 (m, 1H), 7.5-7.7 (m, 4H), 8.1 (m, 1H), 
8,95 (s, im: Mass Spectrum : M+lf 473 and 475. 

The 4^2-bromo-5-methoxyanilino>5-hydroxyq\iinazoline used as a starting material 

was prepared as follows :• 
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A mixture of 5-methoxy-3,4-dihydtoquinazolin-4-one (International Patent 
Application WO 96/09294, pages 28 and 29; 2.1 g), phosphoryl chloride (1 .23 ml), 
diisopropylethylamine (5.2 ml) and 1,2-dichloroethane (20 ml) was stirred and heated to 80°C 
for 3 hours. The mixture was evaporated. The residue was dissolved in isopropanol (20 ml) 

5 and 2-bromo-5-methoxyaniline (J.Amer. Chem. Soc 1994, 116, 1 1797; 2.45 g) and a 
6M solution of hydrogen chloride in isopropanol (0.33 ml) were added in turn. The resultant 
mixture was heated to 80°C for 1 .5 hours. The mixture was cooled to ambient temperature 
and the resultant precipitate was isolated, washed with isopropanol and with diethyl ether and 
dried under vacuum. There was thus obtained 4-(2-bromo-5-metboxyanilino)- 

10 5-methoxyquinazoline hydrochloride (3.8 g); NMR Spectrum : (DMSCkfc and CF 3 COOD) 3.82 
(s, 3H), 4.2 (s, 3H), 7.0 (m, 1H), 7.48 (d, 1H), 7.5 (d, 1H), 7.55 (d, 1H), 7.75 (d, 1H), 8.1 (m, 
1H), 7.92 (s, 1H); Mass Spectrum : M+H* 360 and 362. 

A mixture of 4-(2-bromo-5-methoxyarulino)-5-methoxyquinazoline hydrochloride 
(3.5 g), pyridine hydrochloride (2 g) and pyridine (30 ml) was stirred and heated to reflux for 

15 18 hours. The mixture was cooled to ambient temperature and evaporated. The residue was 
suspended in water, the mixture was basified to pHl 1 by the addition of a concentrated 
ammonium hydroxide solution and stirred for 1 hour. The resultant precipitate was isolated, 
washed with water and with diethyl ether and dried under vacuum. There was thus obtained 
4-(2-bromo-5-methoxyanilino)-5-hydroxyquina2oline(2.15 pi: NMR Spectrum : (DMSOcfe 

20 and CF3COOD) 3.8 (s, 3H), 6.95 (m, 1H), 7.25 (d, 1H), 7.3 (d, 1H), 7.7 (s, 1H), 7.75 (d, 1H), 
7.9 (m, 1H), 8.9 (s, 1H); Mass Spectrum : M+H* 346 and 348. 

[8] Using a similar work-up to that described in Note [7] above, the product was obtained 
as a dihydrochloride salt which gave the following data: NMR Spectrum : (DMSOd* and 
CF3COOD) 2.4-2.5 (m, 2H), 3.5 (m, 2H), 3.7 (br s, 4H), 3.72-3.9 (br s, 4H), 3.8 (s, 3H), 4.7 (t, 
25 2H), 7.0 (m, 1H), 7.4-7.6 (m, 3H), 7.75 (d, 1H), 8.1 (m, 1H), 9.02 (s, 1H); Mass Spectrum : 
M+H* 521 and 523. 

The 3 -( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)propan- 1 -ol used as a starting material 
was prepared as follows :- 

A mixture of 3-aminopropan-l-ol (0.650 ml) and divinyl sulphone (1 g) was heated to 
30 1 10°C for 45 minutes. The mixture was allowed to cool to ambient temperature and was 
purified.by column chromatography on silica using a 19:1 mixture of methylene chloride and 
methanol as eluent. There was thus obtained 3 -( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin- 
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4-yl)propan-l-ol (0.8 g); NMR Spectrum : (CDC1 3 ) 1.7-1.8 (m, 2H), 2.73 (t, 2H), 3.06 (br s, 
8H), 3.25 (s, 1H),3.78 (t, 2H); Mass Spectrum : M+H* 194. 

[9] Using a similar work-up to that described in Note [7] above, the product was obtained 
as a dihydrochloride salt which gave the following data: Mass Spectrum : M+H 4 472 and 474. 
5 The l-(2-hydroxyethyl)-4-methylpiperazine used as a starting material was prepared as 

follows :- 

A mixture of 2-bromoethanol (2.36 g), N-methylpiperazine (1.26 g), potassium 
carbonate (5.0 g) and ethanol (150 ml) was stirred and heated to reflux for 18 hours. The 
mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and the 
10 residue was triturated under a mixture of methylene chloride and acetone. The resultant 
mixture was filtered and the filtrate was evaporated to give the required starting material as an 
oil (0.87 g); NMR Spectrum : (CDCI3) 2.18 (s, 3H), 2.3-2.7 (br m, 8H), 2.56 (t, 2H), 3.61 (t, 
2H). 

[10] Using a similar work-up to that described in Note [7] above, the product was obtained 
15 as a dihydrochloride salt which gave the following data: NMR Spectrum : (DMSOd 6 and 

CF3COOD) 2.35-2.45 (m, 2H), 2.9 (s, 3H), 3.2-3.9 (m, 10H), 3.85 (s, 3H), 4.7 (t, 2H), 7.05 

(m, 1H), 7.45-7.6 (m, 4H), 8.1 (m, 1H), 8.95 (s, 1H); Mass Spectrum : M+H* 442 and 444. 

[11] Using a similar work-up to that described in Note [7] above, the product was obtained 

as a dihydrochloride salt which gave the following data: NMR Spectrum: (DMSOd* and 
20 CF3COOD) 3.82 (s, 3H), 4.85 (t, 2H), 5.05 (t, 2H), 7.05 (m, 1H), 7.35 (d, 1H), 7.5-7.65 (m, 

3H), 7.7 (s, 1H), 7.8 (s, 1H), 8.1 (m, 1H), 8.95 (s, 1H), 9.15 (s, lH);Mass Spectrum: M+H* 

396 and 398. 

The N-(2-hydroxyethyl)imidazole used as a starting material was prepared according 
to the procedure disclosed in J.Med. Chem.. 1993, 25, 4052. 

25 [12] The 4-hydroxy-l-methylpiperidine was added after the other reaction components had 
been stirred together at 0°C for 1 hour. The resultant reaction mixture was stirred at ambient 
temperature for 3 hours. The reaction mixture was filtered and the filtrate was washed with a 
IN aqueous sodium hydroxide solution. The organic solution was evaporated and the residue 
was purified by column chromatography on silica using a 98:2 mixture of methylene chloride 

30 and methanol as eluent. The material so obtained was triturated under a 6M solution of 
hydrogen chloride in diethyl ether. The resultant solid was isolated, washed with diethyl ether 
and dried under vacuum to give the product as a dihydrochloride salt which gave the following 
data: NMR Spectrum: (DMSOd 6 and CF3COOD) 2.0-2.15 (m, 2H), 2.15-2.3 (m, 4H), 2.35 (s, 
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3H), 2.8-2.9 (m, 2H), 3.85 (s, 3H), 3.95 (s, 3H), 4.55 (m, 1H), 6.55 (s, 1H), 6.65 (m, 1H), 6.85 
(s, 1H), 7.3 (d, 1H),' 8.15 (d, 1H), 8.55 (s, 1H), 9.85 (br s, 1H); Mass Spectrum : M+H* 429 
and 431. 

[13] Using a similar work-up to that described in Note [7] above, the product was obtained 
5 as a dihydrochloride salt which gave the following data: NMR Spectrum: (DMSOd* and 
CF3COOD) (two conformational isomers were noted in a ratio of about 3:2) 22-2.4 (m, 2H), 
2.5 (d, 2H), 2.85 (s, 3H), 3.1-3.3 (m, 2H), 3.4-3.5 (m, 0.5H minor confonner), 3.55-3.7 (d, 1H 
major confonner and 0.5H minor confonner), 2.8 (s, 3H), 5.1-5.2 (m, 1H major confonner), 
5.2-5.3 (m, 1H minor confonner), 7.05 (m, 1H major confonner), 7.1 (m, 1H minor 
10 confonner), 7.4-7.8 (m, 4H), 8.05-8.15 (m, 1H), 8.95 (s, 1H minor informer), 9.0 (s, 1H 
major conformer): Mass Spectrum : M+H* 399 and 401. 

[14] Using a similar work-up to that described in Note [7] above, the product was obtained 
as a Hiliyrfrnrflilnride salt which gave the following data: NMR Spectrum : (DMSOdU and 
CF3COOD) (two conformational isomers were noted in a ratio of about 3:2) 2.2-2.4 (m, 2H), 

15 2.4-2.65 (m, 2H), 2.8 (s, 3H major confonner), 2.82 (s, 3H minor confonner), 3.1-3.3 (m, 2H), 
3.45 (m, 0.5H minor conforms), 3.5-3.7 (m, 0.5H minor confonner), 3.8 (s, 3H), 5.1-52 (m, 
1H major conformer), 5.25 (br s, 1H minor conformer), 7.0 (m, 1H major conformer), 7.05 
(m, 1H minor confonner), 7.4-7.8 (m, 4H), 8.12 (m, 1H), 8.9 (s, 1H minor confoimCT), 9.0 (s, 
1H); Mass Spectrum : M+I? 443 and 445. 

20 [15] Using a similar work-up to that described in Note [7] above, the product was obtained 
as a dihydrochloride salt which gave the following data: NMR Spectrum : (DMSOd* and 
CF3COOD) (two conformational isomers were noted in a ratio of about 3:2) 2.15-2.3 (m, 2H), 
2.4-2.52 (m, 2H), 2.85 (s, 3H), 3.1-3.3 (m, 2H), 3.4-3.5 (m, 0.5H minor conformer), 3.6-3.7 
(m, 1H minor confonner, 0.5H minor confonner), 5.1-5.2 (m, 1H), 5.2-5.3 (m, 1H minor 

25 confonner), 7.5-7.6 (m, 2H), 7.6-7.8 (m, 2H), 8.0-8.25 (m, 2H), 9.0 (s, 1H minor confonner), 
9.1 (s, 1H major conformer); Mass Spectrum: M+H* 402 and 404. 

The 4-(2,5-dichloroanilino)-5-hydroxyquinazoline used as a starting material was 

prepared as follows :- 

A mixture of 5-methoxy-3,4-dihydroquinazolin-4-one (1.8 g), phosphoryl chloride 
30 (1.03 ml), diisopropylethylamine (4.4 ml) and 1,2-dichloroethane (20 ml) was stirred and 
heated to 80°C for 3 hours. The mixture was evaporated. The residue was dissolved in 
isopropanol (20 ml) and 2,5-dichloroaniline (1 .95 g) and a 6M solution of hydrogen chloride 
in isopropanol (0.33 ml) were added in turn. The resultant mixture was heated to 80°C for 
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1 .5 hours. The mixture was cooled to ambient temperature and the resultant precipitate was 
isolated, washed with isopropanol and with diethyl ether and dried under vacuum. There was . 
thus obtained 4-(2 ,5-dichloro anilino)-5-methoxyquinazoline hydrochloride (3.2 g); NMR 
Soectnun: (DMSOd*) 4.19 (s, 3H), 7.45 (d, 1H), 7.5-7.6 (m, 2H), 7.75 (d, 1H), 8.05-8.15 (m, 

5 2H), 8.95 (s, 1H). 

A mixture of 4-(2,5-dichloroanilino>5-methoxyquinazolme hydrochloride (3.2 g), 
pyridine hydrochloride (2.1 g) and pyridine (30 ml) was stirred and heated to reflux for 
1 8 hours. The mixture was cooled to ambient temperature and evaporated. The residue was 
suspended in water, the mixture was basified to pHl 1 by the addition of a concentrated 

10 ammonium hydroxide solution and stirred for 1 hour. The resultant precipitate was isolated, 
washed with water and with diethyl ether and dried under vacuum. There was thus obtained 
4^2,5^chloroanilino)-5-hydn)xyquinazoline (1.3 g); NMR Spectrum : (DMSOd* and 
CF3COOD) 7.25 (d, 1H), 7.3 (d, 1H), 7.5 (m, 1H), 7.7 (d, 1H), 7.95 (m, 1H), 8.3 (s, 1H), 9.0 
(s, 1H); Mass Spectrum : M+H* 306 and 308. 

15 [16] The product gave the following data: NMR Spectrum : (CDCI3) 1.2-1.4 (m, 2H), 1.5 (s, 
9H), 1.9 (d, 2H), 2.3 (m, 1H), 2.8 (t, 2H), 3.9 (s, 3H), 4.1-4.2 (m, 2H), 4.2 (d, 2H), 6.66 (m, 
1H), 6.93 (d, 1H), 7.7 (m, 1H), 8.45 (d, 1H), 8.7 (s, 1H); Mass Spectrum : M+H* 499 and 501. 

The 4-(2-chloro-5-methoxyani]ino)-5-hydroxyquinazoline used as a starting material 
was prepared as follows :- 

20 A mixture of 5-methoxy-3,4-dihydroquinazolin-4-one (2. 1 g), phosphoryl chloride 

(1.23 ml), diisopropylethylamine (5.2 ml) and 1,2-dichloroethane (20 ml) was stirred and 
heated to 80°C for 3 hours. The mixture was evaporated. The residue was dissolved in 
isopropanol (20 ml) and 2-chloro-5-methoxyaniline (1.9 g) and a 6M solution of hydrogen 
chloride in isopropanol (0.33 ml) were added in turn. The resultant mixture was heated to 

25 80°C for 1 .5 hours. The mixture was cooled to ambient temperature and the resultant 
precipitate was isolated, washed with isopropanol and with diethyl ether and dried under 
vacuum. There was thus obtained 4^2-chloro-5-methoxyanilino)-5-methoxyquina2oline 
hydrochloride (3.4 g); NMR Spectrum : (DMSOd*) 3.8 (s, 3H), 4.17 (s, 3H), 7.02 (m, 1H), 
7.43 (d, 1H), 7.6 (m, 3H), 8.07 (m, 1H), 8.9 (s, 1H). 

30 A mixture of the material so obtained, pyridine hydrochloride (1 . 1 g) and pyridine 

(30 ml) was stirred and heated to reflux for 18 hours. The mixture was cooled to ambient 
temperature and evaporated. The residue was suspended in water, the mixture was basified to 
pHl 1 by the addition of a concentrated ammonium hydroxide solution and stirred for 1 hour. 
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The resultant precipitate was isolated, washed with water and with diethyl ether and dried 
under vacuum. There was thus obtained 4-(2-chloro-5-methoxyaniliiio>5-hydroxyquinazoline 
(1.4 g); NMR Spectrum : (DMSOdc and CF 3 COOD) 3.83 (s, 3H), 7.01 (m, 1H), 7.25 (d, 1H), 
7.3 (d, 1H), 7.6 (d, 1H), 7.82 (d, 1H), 7.92 (m, 1H), 8.95 (s, 1H); Mass Spectrum: M+H* 302 
5 and 304. 

TheN-<tert-butoxycarbonyl)piperidin-4-ylmethanol used as a starting material was 

prepared as follows :- 

A solution of di-tert-butyl dicarbonate (41.7 g) in ethyl acetate (75 ml) was added 
dropwise to a stirred solution of ethyl piperidine-4-carboxylate (30 g) in ethyl acetate (150 ml) 

10 which had been cooled to 0 to 5°C in an ice-bath. The resultant mixture was stirred at 

ambient temperature for 48 hours. The mixture was poured into water (300 ml). The organic 
layer was separated, washed in turn with water (200 ml), 0.1N aqueous hydrochloric acid 
solution (200 ml), a saturated aqueous sodium bicarbonate solution (200 ml) and brine 
(200 ml), dried over magnesium sulphate and evaporated. There was thus obtained ethyl 

15 N-(tert-butoxycarbonyl)piperidine-4-carboxylate (48 g); NMR Spectrum: (CDCI3) 1 .25 (t, 
3H), 1.45 (s, 9H), 1 .55-1.7 (m, 2H), 1.8-2.0 (d, 2H), 2.35-2.5 (m, 1H), 2.7-2.95 (t, 2H), 3.9- 
4.1 (brs,2H), 4.15 (q,2H). 

A solution of the material so obtained in THF (180 ml) was cooled at 0°C and lithium 
aluminium hydride (1M solution in THF; 133 ml) was added dropwise. The mixture was 

20 stirred at 0°C for 2 hours. Water (30 ml) and 2N aqueous sodium hydroxide solution (10 ml) 
were added in turn and the mixture was stirred for 1 5 minutes. The resultant mixture was 
filtered through diatomaceous earth and the solids were washed with ethyl acetate. The 
filtrate was washed in turn with water and with brine, dried over magnesium sulphate and 
evaporated. There was thus obtained N-(tert-butoxycaibonyl)pip eridin-4-ylmethanol 

25 (36.3 g); NMR Spectrum : (CDCI3) 1.05-12 (m, 2H), 1.35-1.55 (m, 10H), 1.6-1.8 (m, 2H), 
2.6-2.8 (t, 2H), 3.4-3.6 (t, 2H), 4.0-4.2 (br s, 2H). 

[17] The product gave the following data: NMR Spectrum : (CDCI3) 1 .2-1 .35 (m, 2H), 1 .5 
(s, 9H), 1 .9 (d, 2H), 2.35 (m, 1H), 2.75 (t, 2H), 3.85 (s, 3H), 4.05-4.2 (m, 2H), 4.2 (d, 2H), 
6.62 (m, 1H), 6.95 (d, 1H), 7.7 (m, 1H), 8.25 (d, 1H), 8.7 (s, 1H); Mass Spectrum: M+H* 543 
30 and 545. 

The 4-(2-bromo-5-memoxyanilmo>5-hydroxyqumazoline used as a starting material 
was prepared from 5-methoxy-3 ^dmydroquinazolin-4-one using analogous procedures to 
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(hose described in the portion of Note [16] immediately above except that 2-bromo- 
5-methoxyaniline was used in place of 2-chloro -5 -methoxyaniline. 

[18] The product gave the following data: NMR Spectrum: (DMSOd*) 3.25 (s, 3H), 3.79 (s, 
3H), 3.83 (m, 2H), 3.98 (s, 3H), 4.58 (m, 2H), 6.95 (s, 1H), 7.0 (m, 1H), 7.07 (s, 1H), 7.55 (m, 

5 2H). 8.8 (s. 1HTL 10.64 (s. 1H1: Mass Spectrum : M+H* 390 and 392. 

[19] The reaction product was triturated under a mixture of isopropanol and diethyl ether 
and a 6M solution of hydrogen chloride in isopropanol was added. The resultant precipitate 
was isolated, washed with diethyl ether and dried under vacuum to give the product as the 
dihydrochloride salt; NMR Spectrum : (CDC1 3 ) 2.2-2.3 (m, 1H), 2.4 (s f 3H), 2.4-2.5 (m, 1H), 

10 2.5-2.6 (m, 1H), 2.8-2.9 (m, 1H), 2.95-3.1 (m, 2H), 3.85 (s, 3H), 3.95 (s, 3H), 5.05 (m, 1H), 
6.42 (s, 1H), 6.65 (m, 1H), 6.88 (s, 1H), 7.5 (d, 1H), 7.9 (d, 1H), 8.55 (s, 1H), 9.7 (s, 1H); 
Mass Spectrum : M+H* 459 and 461. 

The 4-(2-bromo-5-methoxyanilino)-5-hydroxy-7-methoxyquinazolineused as a 

starting material was prepared as follows :- 
15 Using analogous procedures to those described in the second last paragraph of the 

portion of Example 1 that is concerned with the preparation of starting materials, 

5J^raethoxy-3,4-dihychoquinazolin-4-<)ne (3 g) was reacted with phosphoryi chloride 

(1.5 ml) and the resultant product was reacted with 2-bromo-5-methoxyaniline (3.53 g). 

There was thus obtained 4-(2-bromo-5-methoxyanilino)-5,7-dimethoxyquinazoline 
20 hydrochloride (5 g); NMR Spectrum : (DMSOd*) 3.8 (s, 3H), 4.0 (s, 3H) f 4.18 (s, 3H), 6.95 

(m, 3H), 7.6 (br s, 1H), 7.7 (d, 1H), 7.8 (s, 1H), 10.85 (s, 1H); Mass Spectrum : M+H* 391 and 

393. 

A mixture of the material so obtained, pyridine hydrochloride (1.4 g) and pyridine 
(100 ml) was stirred and heated to reflux for 6 hours. A second portion (2.8 g) of pyridine 

25 hydrochloride was added portionwise and the mixture was heated to reflux for a further 
1 8 hours. The mixture was cooled to ambient temperature and evaporated. The material so 
obtained was triturated under water. The precipitate was isolated and washed with methylene 
chloride (100 ml) for 1 hour. The solid was isolated and dried under vacuum. There was thus 
obtained 4-(2-bn>mo-5-methoxyanilino)-5-hydroxy-7-methoxyquinazoline (39 g); NMR 

30 Spectrum : (DMSOd 6 and CF3COOD) 3.75 (s, 3H), 3.9 (s, 3H), 6.75 (s, 2H), 6.92 (m, 1H), 
7.58-7.7 (m,2H), 8.8 (s, 1H). 

[20] 4-Hydroxytetrahydropyran was used as the appropriate alcohol. The product gave the 
following data: NMR Spectrum : (DMSOcfc) 1.75-1.9 (m, 2H), 2.15 (d, 2H), 3.5 (t, 2H), 3.8 (s, 
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3H), 3.9 (m, 2H), 5.05 (m, 1H), 5.3 (s, 2H), 5.8 (m, 1H), 6.95 (d, 1H), 7.05 (d, 1H), 7.3-7.6 
(m, 6H), 8.1 (d, 1H), 8.5 (s, 1H), 9.85 (s, 1H); Mass Spectrum : M+H* 492 and 494. 
[21] The reaction product was dissolved in diethyl ether and a 6M solution of hydrogen 
chloride in diethyl ether (0.1 ml) was added. The resultant precipitate was isolated, washed 
5 with diethyl ether and dried under vacuum to give the product as a hydrochloride salt which 
gave the following data: NMR Spectrum : (DMSOd* and CF3CO2D) 1.9-2.05 (m, 2H), 2.18 (d, 
2H), 3.55 (t, 2H), 3.82 (s, 3H), 3.95 (m, 2H), 5.15 (m, 1H), 7.05 (m, 1H), 7.5 (d, 1H), 7.58 (d, 
2H), 7.65 (d, 1H), 8.05 (m, 1H), 8.95 (s, 1H); Mass Spectrum : M+H* 386 and 388. 
[22] The product gave the following data: NMR Spectrum : (DMSOds and CF3CO2D) 22- 

10 2.3 (m, 1H), 2.35-2.5 (m, 1H), 3.8 (s, 3H), 3.8-3.9 (m, 1H), 3.9-4.0 (m, 2H), 4.2 (d, 1H), 5.4 
(s, 2H), 5.6 (br s, 1H), 7.01 (d, 1H), 7.05 (s, 1H), 7.18 (s, 1H), 7.42 (d, 1H), 7.45 (m, 2H), 7.52 
(s, 1H), 7.55 (d, 2H), 7.6 (d, 1H), 8.9 (s, 1H); Mass Spectrum : M+H* 477 and 479. 
[23] The product gave the following data: NMR Spectrum : (DMSOaj) 1 .9-2.0 (m, 2H), 
2.15-2.25 (m, 1H), 2.3-2.5 (m, 5H), 2.5 (t, 2H), 3.6 (t, 4H), 3.8 (s, 3H), 3.9-4.0 (m, 3H), 4.1 

15 (d, 1H), 4.2 (t, 2H), 5.45 (t, 1H), 6.75-6.8 (m, 2H), 6.85 (s, 1H), 7.45 (d, 1H), 8.1 (s, 1H), 8.5 
fs. 1K>. 9.72 fs. Iff); Mass Spectrum : M+H* 515 and S17. 

[24] The product gave the following data: NMR Spectrum : (DMSOd$) 1 .9-2.0 (m, 2H), 
2.14 (s, 3H), 2.15-2.35 (m, 2H), 2.2-2.6 (m, 10H), 3.8 (s, 3H), 3.85-4.0 (m, 3H), 4.12 (d, 1H), 
4.2 (t, 2H), 5.45 (t, 1H), 7.75-7.8 (m, 2H), 7.85 (s, 1H), 7.45 (d, Iff), 8.1 (s, Iff), 8.5 (s, Iff), 
20 9.72 (s, Iff); Mass Spectrum : M+H* 528 and 530. 

[25] The product gave the following data: NMR Spectrum : (DMSOdj and CF3CO2D) 1 .5 
(d, 6H), 3.82 (s, 3H), 5.2 (m, 1H), 5.4 (s, 2H), 6.98 (s, Iff), 7.0 (m, Iff), 7.18 (s, 1H), 7.4 (d, 
Iff), 7.45 (m, 2H), 7.5-7.6 (m, 2H), 7.65 (d, Iff), 8.9 (s, Iff); Mass Spectrum : M+H* 449 and 
451. 

25 [26] The reaction product was dissolved in methylene chloride (2 ml) containing methanol 
(a few drops) and a 6M hydrogen chloride solution in diethyl ether (2 equivalents) was added. 
Diethyl ether (50 ml) was added and the resultant precipitate was isolated, washed with diethyl 
ether and dried under vacuum to give the product as a dihydrochloride salt (0.135 g); NMR 
Spectrum : (DMSOdj and CF3CO2D) 1.9-2.1 (m, 2H), 2.1-2.2 (m, 2H), 3.55 (m, 2H), 3.79 (s, 

30 3H), 3.92 (m, 2H), 4.0 (s, 3H), 5.15 (m, 1H), 6.9 (s, Iff), 6.95 (m, 1H), 7.15 (d, 1H), 7.45 (d, 
. 1H), 7,7 (d, Iff), 8.85 (s, Iff); Mass Spectrum : M+H* 460 and 462. 
[27] The reaction product was triturated under a mixture of a 5M solution of hydrogen 
chloride in isopropanol was added. The resultant precipitate was isolated, washed with diethyl 
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ether and dried under vacuum to give the product as the dihydrochloride salt, NMR Spectrum : 
(DMSOd 6 and CF3CO2D) 1.9 (m, 2H), 2.05 (m, 2H), 2.35 (m, 2H), 3.05 (m, 2H), 3.3 (m, 2H), 
3.6 (m, 2H), 4.05 (s, 3H), 4.65 (t, 2H), 6.15 (s, 2H), 6.95 (d, 1H), 7.1 (m, 2H), 7.15 (d, 1H), 
8.85 (s, 1H); Mass Spectrum : M+H + 457 and 459. 

5 The 4K6<hloro-2,3-methylenedioxyanilino>5-hydroxy-7-methoxy used as 

a starting material was prepared as follows :- 

Phosphoryl chloride (2.7 ml) was added dropwise to a mixture of 5,7-dimethoxy- 
3,4-dihydroquinazolin-4-one (1 g), diisopropylethylamine (2.27 ml) and 1,2-dichloroethane 
(20 ml) and the resultant mixture was stirred and heated to 80°C for 3 hours. The mixture was 

10 evaporated. There was thus obtained 4-chlon>5,7-dimethoxyqiiinazolme which was used 
without further purification. The material so obtained was suspended in isopropanol (14 ml) 
and 6-chloro-2,3-methylenedioxyaniline (Example 17, Note [30]; 0.915 g) and a 5N solution 
of hydrogen chloride in isopropanol (0.97 ml) were added in turn. The reaction mixture was 
stirred and heated to 90°C for 1 .5 hours. The mixture was cooled to ambient temperature and 

15 the precipitate was isolated, washed with isopropanol and with diethyl ether and dried under 
vacuum. The material so obtained was dissolved in a mixture of methylene chloride and 
methanol and a saturated methanolic ammonia solution was added. The resultant mixture was 
filtered and the filtrate was evaporated. There was thus obtained 4-(6-chloro- 
2,3-methylenedioxyanilino>5,7^imethoxyquinazoline(1.36 g); NMR Spectrum : (DMSOck) 

20 3.95 (s, 3H), 4.1 (s, 3H), 6.1 (s, 2H), 6.85 (d, 1H), 6.9 (d, 1H), 7.05 (d, 1H), 7.1 (d, 1H), 8.65 
(s,lH). 

Pyridine (0.54 ml) was dissolved in methylene chloride (5 ml) and a 5N solution of 
hydrogen chloride in isopropanol (1.34 ml) was added. After a few minutes the mixture was 
evaporated. Pyridine (24 ml) was added followed by 4-(6-chloro-2,3-meth)denedioxyanilino> 

25 5,7-dimethoxyquinazoline (1 .2 g) and the reaction mixture was heated to 125°C for 6 hours. 
The resultant mixture was evaporated and the residue was triturated under water. The 
resultant solid was isolated, washed with water and dried under vacuum. The material so 
obtained was purified by column chromatography on silica using a 7:3 mixture of methylene 
chloride and acetonitrile as eluent There was thus obtained 4-(6-chloro- 

30 2,3-methylenedioxyanilmo>5-hydroxy-7-methoxyquinazoline (0.72 g); NMR Spectrum: 
(DMSOde and CF3CO2D) 3.9 (s, 3H), 6.1 5 (s, 2H), 6.75 (m, 2H), 7.05 (d, 1H), 7.1 (d, 1H), 
8.75 (s, 1H). 
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[28] The reaction product was triturated under a mixture of a 5M solution of hydrogen 
chloride in isopropanol was added. The resultant precipitate was isolated, washed with diethyl 
ether and dried under vacuum to give the product as the dihydrochloride salt; NMR Spectrum : 
(DMSOd* and CF 3 CCfeD) 2.35 (m, 2H), 2.9 (s, 3H), 3.2-4.0 (m, 10H), 4.05 (s, 3H), 4.65 (t, 
5 2H), 6.15 (s, 2H), 6.95 (d, 1H), 7.1 (m, 3H), 8.85 (s, 1H); Mass Spectrum: M+H* 486 and 488. 

Example 3 4-(2-bromo-5-methoxyanilino)-7-raethoxy-5-<N-methylpiperidIn- 
4-yloxy)quinazoline 

A mixture of 4~chloro-7-methoxy-5-(N-methylpiperi (0.1 1 g), 

10 2-bromo-5-methoxyaniline hydrochloride (0.099 g) and isopropanol (8 ml) was stirred and 
heated to 80°C for 30 minutes. The mixture was evaporated and the residue was triturated 
under the minimum volume of isopropanol. The resultant solid was isolated, washed with 
isopropanol and with diethyl ether and dried under vacuum. There was thus obtained the title 
compound as a dihydrochloride salt (0.06 g). A sample of the material was treated with a 
15 saturated methanolic ammonia solution. The mixture was filtered and the filtrate was 

evaporated to give the title compound in free base form; mmk Sp^rt™™ (CDCla): 2.15-2,25 
(m, 6H), 2.35 (s, 3H), 2.9 (m, 2H), 3.84 (s, 3H), 3.93 (s, 3H), 4.6 (brs, 1H), 6.62 (s, 1H), 6.6 
(m, 1H), 6.85 (s, 1H), 7.5 (d, 1H), 7.9 (s, 1H), 8.55 (s, 1H), 9.64 (br s, 1H); Mass Spectrum: 
M+H* 473 and 475. 

20 The 4^Woro-7-methoxy-5-(N-methylpiperidin-4-yloxy)quina2oline used as a starting 

material was prepared as follows :- 

Pyridine (40 ml) was added dropwise to magnesium bromide (3.6 g) which had been 
cooled to 0°C. 5,7-DimethoxyO,4-dihydroquina2olin-4-one (4 g) was added and the mixture 
was heated to reflux for 15 minutes. The mixture was evaporated and the residue was stirred 

25 under a mixture of glacial acetic acid (12 ml) and water (80 ml) for 10 minutes The resultant 
solid was isolated, washed with water and dried under vacuum at 50°C. There was thus 
obtained 5-hydroxy-7-methoxy-3,4-dihydn)quinazolin-4-one (3.75 g) i NMR 
Spectnim :(DMSO(k) 3.95 (s, 3H), 6.45 (s, 1H), 6.62 (s, 1H), 8.1 (s, 1H). 

A portion (1 .8 g) of the material so obtained was added to a stured suspension of 

30 sodium hydride (0.79 g of a 60% dispersion in mineral oil which was washed with THF) in 
DMF (1 8 ml). The mixture was stirred at ambient temperature for 1 hour. The mixture was 
cooled to 0°C and chloromethyl pivalate (1 .62 ml) was added dropwise. The mixture was 
stirred at ambient temperature for 1 hour, poured into a mixture of glacial acetic acid (50 ml) 
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and water (200 ml) and stirred at ambient temperature for 5 minutes. The resultant precipitate 
was isolated, washed with water and dried overnight under vacuum. The solid was triturated 
under pentane, isolated and dried under vacuum. There was thus obtained S-hydroxy- 
7-methoxy-3-pivaloyloxymethyl-3,4-dihydroquinazolin-4-one (2.5 g); NMR Spectrum : 
5 (CDC1 3 ) 1.2 (s, 9H), 3,9 (s, 3H), 5.88 (s, 2H), 6.5 (s, 1H), 6.68 (s, 1H), 8.15 (s, 1H), 1 1.36 (s, 
1H). 

A solution of di-tert-butyl azodicaiboxylate (1.7 g ) in methylene chloride (5 ml) was 
added to a stirred mixture of 5-hydroxy-7-methoxy-3-pivaloyloxymethyl- 
3,4-dihydroquinazolin-4-one (1 .5 g), triphenylphosphine (1 .9 g), 4-hydroxy- 

10 1-methylpiperidine (0.675 g) and methylene chloride (20 ml) which had been cooled to 5°C. 
The mixture was stirred at ambient temperature for 1 hour. The mixture was evaporated and 
the residue was purified by column chromatography on silica using a 9: 10:1 mixture of 
methylene chloride, ethyl acetate and a saturated methanolic ammonia solution as eluent. The 
material so obtained was triturated under diethyl ether. The resultant solid was washed with 

15 diethyl ether and dried under vacuum to give 7-methoxy-5-(N-methylpiperidin-4-yloxy)- 
3-pivaloyloxymethyl-3,4-ddhydroquinazolin-4-one (1.75 g); NMR Spectrum : (CDCI3) :12 (s, 
9H), 2.05 (br s, 4H), 2.3 (s, 3H), 2.3-2.42 (m, 2H), 2.7-2.8 (m, 2H), 3.9 (s, 3H), 4.48 (m, 1H), 
5.9 (s, 2H), 6.5 (d, 1H), 6.71 (d, 1H), 8.18 (s, 1H). 

A mixture of the material so obtained and a saturated methanolic ammonia solution 

20 (100 ml) was stirred at ambient temperature for 15 hours. The mixture was evaporated and 
the residue was triturated under diethyl ether. The resultant precipitate was isolated, washed 
with diethyl ether and dried under vacuum. There was thus obtained 7-methoxy- 
5^-methylpiperidin^yloxy)-3,4-dihydroquinazolin-4-one (0.855 g); NMR Spectrum : 
(DMSOd*) 1.7 (m, 2H), 1.9 (m, 2H), 2.15 (s, 3H), 1.15-1.25 (m, 2H), 2.55-2.7 (m, 2H), 3.85 

25 (s, 3H), 4.5 (m, 1H), 6.55 (d, 1H), 6.65 (d, 1H), 7.89 (s, 1H), 11.62 (br s, 1H). 
A mixture of 7-methoxy-5-(N-methylpiperidm-4-yto^ 
(0.65 g), triphenylphosphine (1.18 g), carbon tetrachloride (0.45 ml) and methylene chloride 
(25 ml) was stirred and heated to reflux for 2 hours. The mixture was evaporated and the 
residue was purified by column chromatography on silica using a 1 0:9: 1 mixture of ethyl 

30 acetate, methylene chloride and a saturated methanolic ammonia solution as eluent The 

material so obtained was triturated under pentane and the resultant solid was isolated, and dried 
under vacuum. There was thus obtained 4-chloro-7-methoxy-5-(N-methylpiperidin- 
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4-yloxy)quinazoline (0.5 g); NMR Spectrum: (CDC1 3 ) 1.95-2.15 (m, 4H), 2.3 (s, 3H), 2.3-2.45 
(m, 2H), 2.6-2.8 (m, 2H), 3.92 (s, 3H), 4.55 (br s, 1H), 6.56 (s, 1H), 6.9 (s, 1H), 8.77 (s, 1H). 

Example 4 

5 Using an analogous procedure to that described in Example 3, the appropriate 

4-chloroquinazoline was reacted with the appropriate aniline to give the compound described 
in Table H. 



Table n 




(R 2 )n 



No. and 
Note 




Q' 


(R')n 


[1] 


7-methoxy 


N-methylpiperidin-4-yl 


2,4-dichloro- 
5-methoxy 


[2] 


7-methoxy 


N-methylpiperidin-4-yl 


2-fluoro-4-chloro- 
5-methoxy 


[3] 


7-(2-pyrrolidin- 1 -ylethoxy) 


4-tetrahydropyranyl 


2,5-dimethoxy 


[4] 


7-methoxy 


N-methylpiperidin-4-yl 


6-chloro- 

2,3-methylenedioxy 


[5] 


7-fluoro 


4-tetrahydropyranyl 


6-chloro- 

2,3 -methylenedioxy 


[6] 


7-(2-pyirolidin-l-ylethoxy) 


4-tetrahydropyranyl 


2,3-ethyienedioxy 


[7] 


7-methoxy 


N-methylpiperidin-4-yl 


2,3-ethylened.oxy 


1 [81 


7-methoxy 


piperidin-4-yl 


2,3-ethyienedioxy 



Notes 

[1 ] The reaction product was obtained as the dihydrochloride salt from which the free base 
was isolated using an analogous procedure to that described in Example 3. The free base gave 
15 the following data : NMR Spectrum : (CDC1 3 ) 2.0-2.15 (m, 2H), 2.15-2.3 (m, 4H), 2.32 (s, 
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3H), 2.85 (m, 2H), 3.92 (s, 3H), 3.95 (s, 3H), 4.55 (m, 1H), 6.56 (d, 1H), 6.86 (d, 1H), 7.42 (s, 
1H), 8.3 1 (s, 1H), 8.56 (s, 1H), 9.87 (s, 1H); Mass Spectrum: M+H* 463 and 465. 
[2] The reaction product was obtained as the dihydrochloride salt; NMR Spectrum: 
(DMSOd* and NaOD) 1 .9-2.1 (m, 2H), 2.2-2.35 (m, 2H), 2.6 (s, 3H), 2.6 (m, 2H), 3.1-3.2 (m, 
5 2H), 3.92 (s, 3H), 3.95 (s, 3H), 4.95 (m, 1H), 6.92 (s, 1H), 6.95 (s, 1H), 7.6 (d, 1H), 8.6 (s, 
1H), 8.7 (br s, 1H); Mass Spectrum : M+H* 447 and 449. 

The 4-chloro-2-fluoro-5-methoxyaniline used as starting material was prepared as 
follows :- 

A 6N aqueous sodium hydroxide solution (17 ml) was added dropwise to a stirred 
10 solution of 4-chloro-2-jQuoro-5-methoxycarbonyloxy-l-nitroben2ene (J. Med. Chem.. 1999, 
42, 5369; 25 g) in methanol (200 ml) which was cooled to 5°C. The reaction mixture was 
stirred at ambient temperature for 30 minutes. A 12N aqueous hydrochloric acid solution 
(8.5 ml) was added and the mixture was evaporated. The residue was partitioned between 
methylene chloride and water. The organic layer was washed with brine, dried over 
15 magnesium sulphate and evaporated to give 4-chloro-2-fluorc>-5 -hydroxy- 1 -nitrobenzene 
(18.5 g); NMR Spectrum : (CDC] 3 ) 5.8 (br s, 1H), 7.35 (d, 1H), 7.75 (d, 1H). 

Dimethyl sulphate (10.5 ml) was added to a stirred mixture of 4-chloro-2-fluoro- 
5-hydroxy- 1 -nitrobenzene (14 g), potassium carbonate (13 g) and DMF (70 ml) and the 
reaction mixture was stirred at ambient temperature for 16 hours. The mixture was poured 
20 into water (500 ml) and the resultant precipitate was isolated and dried under vacuum. The 
solid so obtained was partitioned between methylene chloride and water. The organic layer 
was washed with brine, dried over magnesium sulphate and evaporated to give 4-chloro- 
2-fluoro-5-methoxy-l-nitrobenzene (14.1 g); NMR Spectrum : (CDC1 3 ) 3.94 (s, 3H), 7.4 (d, 
lH),7.6(d,lH). 

25 A mixture of the material so obtained, platinum oxide (0.5 g) and ethanol (250 ml) 

was stirred under 1 .2 atmosphere pressure of hydrogen for 2 hours. The mixture was filtered 
and the filtrate was evaporated. The residue was purified by column chromatography on silica 
using methylene chloride as eluent There was thus obtained 4-chloro-2-fluoro- 
5-methoxyaniline (8.5 g); NMR Spectrum : (CDCI3) 3.7 (br s, 2H), 3.81 (s, 3H), 6.38 (d, 1H), 

30 7.02 (d,lH), 7.28 (s, 1H). 

[3] The reaction product was obtained as the dihydrochloride salt; NMR Sp ectnim; 
(DMSOd 6 and CF3CO2D) 1.85-2.0 (m, 4H), 2.0-2.15 (m, 2H), 2.2-2.3 (m, 2H), 3.15-3.25 (m, 
2H), 3.58 (t, 2H), 3.65-3.75 (m, 4H), 3.78 (s, 3H), 3.95 (s, 3H), 4.02 (m, 2H), 4.6 (m, 2H), 5.2 
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(m, 1H), 6.9 (m, 1H), 7.02 (d, 1H), 7.16 (d, 1H), 7.23 (d, 1H), 8.16 (d, 1H), 8.98 (s f 1H); Mass 
.Spatam^M+H^S. 

The 4-chloro-7-(2-pynohdin-l-ylethoxy^ used 
as a starting material is described in Example 19, Note [6]. 
S [4] The reaction product was obtained as the dihydrochloride salt from which the free base 
was isolated using an analogous procedure to that described in Example 3. The free base gave 
the following data : NMR Spectrum: (CDC1 3 ) 2.0-2.15 (m, 2H), 2.15-2.3 (m, 2H), 2.3 (s, 3H), 
2.3-2.5 (m, 2H), 2.75 (m, 2H), 3.92 (s, 3H), 4.6 (m, 1H), 6.05 (s, 2H), 6.50 (d, 1H), 6.72 (d, 
1H), 6.84 (d, 1H), 6.97 (d, 1H), 8.52 (s, 1H), 926 (s, 1H); Mass Spectrum : M+H* 443 and 
10 445. 

[5] The reaction product was obtained as the dihydrochloride salt from which the free base 
was isolated using an analogous procedure to that described in Example 3. The free base gave 
the following data : NMR Spectrum: (CDCI3) 1.92-2.1 (m, 2H), 2.2-2.3 (m, 2H), 3.6-3.7 (m, 
2H), 4.0-4.1 (m, 2H), 4.8 (m, 1H), 6.1 2H), 6.7 (m, 1H), 6.75 (d, 1H), 6.98 (d, 1H), 7.15 

15 (m, 1H), 8.6 (s, 1H), 9.32 (s, 1H); Mass Spectrum : M+H* 418 and 420. 

The 4-chloio-7-fluoro-5-tetrahydro^ used as a starting 

material was prepared as follows :* 

A solution of 3,5-difluoroaniline (10.8 g) in a mixture of 12N aqueous hydrochloric 
acid solution (7.5 ml) and water (90 ml) was added to a stirred mixture of chloral hydrate 

20 (9.2 ml), sodium sulphate decahydrate (240 g) and water (210 ml). A solution of 

hydroxylamine hydrochloride (18.6 g) in water (90 ml) was then added and the mixture was 
heated to 120°C for 45 minutes. The mixture was cooled to ambient temperature and the 
precipitate was isolated and dried under vacuum. The material so obtained was added to 
concentrated sulphuric acid (60 ml) and the mixture was stirred and heated to 80-90°C for 

25 10 minutes. The mixture was cooled to ambient temperature and poured onto a 1 : 1 mixture of 
ice and water (600 ml). The precipitate was isolated, washed with water and dried under 
vacuum at 50°C to give 4,6-difluoro-2,3-dioxoindoline (14 g); NMR Spectrum : (DMSOd*) 
6.61 (m, 1H), 6.9 (m, 1H). 

Hydrogen peroxide (35% solution in water, 23 ml) was added dropwise to a stirred 

30 solution of 4,6-difluoro-2,3-dioxoindoline (14 g) in a concentrated aqueous sodium hydroxide 
solution (33%, 1 1 5 ml) that was heated to 70°C. The mixture was heated to 70°C for • 
1 5 minutes.. The resultant mixture was cooled to 0°C and the the mixture was acidified to 
pH4 by the addition of concentrated aqueous hydrochloric acid. The mixture was extracted 
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with ethyl acetate. The organic layer was separated, washed with brine, dried over magnesium 
sulphate and evaporated to give 2-amino-4,6-difluorobenzoic acid (12 g); NMR Spectrum : 
(DMSOd*) 6.25 (m, 1H), 6.38 (m, 1H). 

Diethyl azodicarboxylate (26.7ml) was added dropwise to a stirred mixture of 
5 2-amino-4,6-difluorobenzoic acid (26.6 g), triphenylphosphine (45 g), methanol (9 ml) and 
methylene chloride (350 ml) that had been cooled to 5°C. The mixture was allowed to warm 
to ambient temperature and was stirred for 2 hours. The reaction mixture was poured onto a 
chromatography column loaded with silica and eluted with methylene chloride. There was 
thus obtained methyl 2-amino4,6-difluorobenzoate (25.2 g); NMR Spectrum: (DMSOd*) 3.8 

10 (s, 3 HP, 6.3 (m. 1H). 6.4 (a 1H). 7.0 fbr s. 2TO: Mass Spectrum : M+H* 188. 

A mixture of methyl 2-amino-4,6-difluorobenzoate (47 g), fonnamidine acetate (79 g) 
and 2-methoxyethanol (750 ml) was stirred and heated to reflux for 10 hours. A second 
portion (26 g) of fonnamidine acetate was added and the mixture was heated to reflux for a 
further 2.5 hours. The mixture was cooled to ambient temperature and evaporated. The 

15 residue was washed with diethyl ether and with water and dried under vacuum over 

phosphorus pentoxide. The filtrate was evaporated to dryness and the residue was triturated 
under diethyl ether. The resultant solid was isolated and dried under vacuum. The two 
batches of solid were combined and purified by column chromatography on silica using a 19:1 
mixture of methylene chloride and methanol as eluent. There was thus obtained 5,7-difluoro- 

20 3,4-dihydroquinazolin-4-one (33.7 g); NMR Spectrum : (DMSOcfc) 7.3-7.4 (m, 2H), 8.12 (s, 
1H); Mass Spectrum: M+H* 183. 

Sodium hydride (60% dispersion in mineral oil; 0.6 g) was added portionwise to a 
solution of 4-hydroxytetrahydropyran (0.78 g) in DMF (10 ml) that had been cooled to 5°C. 
The mixture was allowed to warm to ambient temperature and was stirred for 1 5 minutes. 

25 5,7-Difluoro-3,4-dihydroquinazolin-4-one (0.9 g) was added and the mixture was stirred at 
ambient temperature for 30 minutes. The mixture was poured into water (100 ml) and, with 
vigorous stirring, glacial acetic acid was added to acidify the mixture to pH5. The resultant 
solid was isolated, washed with water and with diethyl ether and dried under vacuum. There 
was thus obtained 7-fluoro-5-tetrahydropyran-4-yloxy-3,4-dihy(froquinazolin-4-one (1.1 g); 

30 NMR Spectrum : (DMSOdo) 1.6-1.75 (m, 2H), 1.9-2.0 (m, 2H), 3.5-3.6 (m, 2H), 3.85-3.95 (m, 
2H), 4.8 (m, 1H), 6.9 (m, 1H), 7,05 (m, 1H), 8.0 (s, 1H); Mass Spectrum: M+H 4 265. 

A mixture of 7-fluoro-5-tetrahydropyi^-4-yloxy-3,4-dihy<froquinazolin^-one (1 g), 
phosphoryl chloride (4 ml), diisopropylethylamine (1.5 ml) and 1,2-dichloroethane (15 ml) 
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was stirred and heated to 80°C for 3 hours. The mixture was evaporated to give 4-chloro- 
7-fluoro-5-tetrahydropyran-4-yloxyquina2oliiie which was used without further purification. 
[6] 2,3-Ethylenedioxyaniline (J. Med Chan., 1 995, 38, 4044) was used as a starting 
material. The reaction product was obtained as the dihydrochloride salt; NMR Spectrum : 
5 pMSOd6 and CFaCOjD) 1.8-2.0 (m, 4H), 2.0-2.1 (m, 2H), 2.15-2.25 (m, 2H), 3.1-3.25 (m, 
2H), 3.55 (m, 2H), 3.6-3.75 (m, 4H), 4.0 (m, 2H), 4.32 (m, 2H), 4.42 (m, 2H), 4.58 (t, 2H), 
5.2 (m, 1H), 6.85 (d, 1H), 6.95 (m, 1H), 6.99 (d, 1H), 7.2 (d, 1H), 8.0 (d, 1H), 8.94 (s, 1H); 
Mass Spectrum : M+H 4 493. 

[7] The reaction product was obtained as the dihydrochloride salt from which the free base 

10 was isolated using an analogous procedure to that described in Example 3. The free base gave 
the following data : NMR Spectrum: (CDC1 3 ) 1 .95-2.1 (m, 2H), 2.15-2.3 (m, 4H), 2.3 (s, 3H), 
2.9 (m, 2H), 3.9 (s, 3H), 4.32 (m, 2H)„ 4.4 (m, 2H), 4.52 (m, 1H), 6.5 (d, 1H), 6.65 (m, 1H), 
6.8 (d, 1H), 6.92 (m, 1H), 8.3 (d, 1H), 8.6 (s, 1H), 10.05 (s, 1H); Mass Spectrum : M+H* 423. 
[8] The reactants were 5-(l -tert-butoxvcaibonvlpiperidin-4-vloxvV4--chloro- 

15 7-methoxyquinazoline and 2,3-ethylenedioxyaniline. The precipitate from the reaction 
mixture was isolated, washed in turn with isopropanol, ethyl acetate and diethyl ether and 
dried under vacuum. The material so obtained was dissolved in a 2M solution of hydrogen 
chloride in diethyl ether and the mixture was stirred at ambient temperature for 2 hours. The 
resultant solid was isolated, washed with diethyl ether and dried under vacuum. The reaction 

20 product so obtained was obtained a dihydrochloride salt; NMR Spectrum : (DMSOd* and 
CF3CO2D) 2.0-2.15 (m, 2H), 2.35-2.55 (m, 2H), 3.2 (m, 2H), 3.45 (m, 2H), 4.02 (s, 3H), 4.4 
(m, 2H), 4.52 (m, 2H), 5.2 (m, 1H), 6.85 (d, 1H), 6.98 (m, 2H), 7.2 (d, 1H), 8.05 (d, 1H), 8.98 
(s, 1H); Mass Spectrum : M+H* 409. 

The 5-n-tert-butoxvcarbopvlpiperidin-4-vloxv)-4-chloro-7~methoxyquinazoline used 

25 as a starting material is described in Example 33. 

Example 5 4-(5^hloronaphth-l-ylamino)-7-methoxy-5-(N-methylpiperidiii- 
4-yloxy)quinazoline dihydrochloride 

A mixture of 4<hloio-7-methoxy-5-(N-me%lp^ (0.08 g), 

30 5-chloro-l-naphthylamine (0.055 g), 6.2M hydrogen chloride in isopropanol (0.044 ml) and 
isopropanol (3 ml) was stirred and heated to reflux for 2 hours. The mixture was cooled to 
ambient temperature and the precipitate was isolated, washed with diethyl ether and dried 
under vacuum. There was thus obtained the title compound (0.129 g), a portion of which was 



WO 03/045395 



•105- 



PCT/GB02/05222 



treated with a saturated methanolic ammonia solution. The mixture was filtered and the 
filtrate was evaporated to give the free base; NMR Spectrum: (CDCI3) 1.9-2.1 (m, 4H), 2.22 
(s, 3H), 2.25-2.4 (m, 2H), 2.6-2.7 (m, 2H), 3.94 (s, 3H), 4.7 (br s, 1H), 6.6 (s, 1H), 6.9 (s, 1H), 
7.4 (m, 1H), 7.62 (d, 1H), 7.7 (m, 1H), 8.0 (m, 2H), 8.25 (d, 1H), 8.46 (s, 1H), 9.9 (br s, 1H); 
5 Mass Spectrum: M+H* 449 and 451. 

Example 6 4^3-cbIorobenzofnran-7-ylamino)-7-methojy-S-(N-methylpiperidln^ 
4-yloxy)quinazoline dihydrochloride 

Using an analogous procedure to that described in Example 5, 4-chloro-7-methoxy- 

10 5-(N-methylpiperidin-4-yloxy)quinazoline was reacted with 7-amino-3-chlorobenzofuran to 
give the title compound, a portion of which was treated with a saturated methanolic ammonia 
solution. The mixture was filtered and the filtrate was evaporated to give the free base; NMR 
Spectrum : (CDC1 3 ) 2.0-2.4 (m, 6H), 2.33 (s, 3H), 2.9 (m, 2H), 3.93 (s, 3H), 4.6 (m, 1H), 6.56 
(s, 1H), 6.9 (s, 1H), 7.3-7.4 (m, 2H), 7.7 (br s, 1H), 8.64 (s, 1H), 8.7 (d, 1H), 10.3 (br s, 1H); 

15 Mass Spectrum : M+H* 439 and 441. 

The 7-amino-3-chlorobenzofuran used as a starting material was prepared as follows :- 
For a 30 minute period, chlorine gas was bubbled through a solution of 
7-nitrobenzofuran (1.2 g) in glacial acetic acid (12 ml) which had been cooled at 18°C. The 
resultant mixture was evaporated and the residue was partitioned between diethyl ether and 

20 water. The organic layer was washed in turn with a saturated aqueous sodium bicarbonate 
solution, water and a saturated aqueous sodium chloride solution, dried (MgS0 4 ) and 
evaporated. The residue was purified by column chromatography on silica to give a mixture 
of cis and trans 2,3-dichloro-7-nitro-2,3-dihydroben2ofuran. The material so obtained was 
dissolved in ethanol (2 ml) and a solution of 0.8M potassium hydroxide in ethanol (2.7 ml) 

25 was added The mixture was stirred at ambient temperature for 75 minutes. The mixture was 
evaporated to remove the ethanol. The residue was diluted with water and the mixture was 
acidified to pH2 by the addition of concentrated hydrochloric acid. The mixture was extracted 
with diethyl ether. The organic extract was washed with water and with a saturated aqueous 
sodium chloride solution, dried (MgSOO and evaporated. There was thus obtained 

30 3-chloro-7-nitrobenzofuran (0.7 g); NMR Spectrum : (DMSOd^ 7.63 (m, 1H), 8.12 (d, 1H), 
8.3 (d, 1H), 8.65 (s, 1H); Mass Snectnim: M+H* 197 and 199. 

A suspension of hydrazine hydrate (0.049 ml) and Raney nickel (0.01 g) in methanol 
(2 ml) was heated to 60°C and added dropwise to a mixture of 3-cWoro-7-mtrobenzofiiran 
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(0.04 g) and methanol (4 ml). The resultant mixture was heated to reflux for 10 minutes, 
filtered and evaporated. The residue was partitioned between methylene chloride and water. 
The organic layer was washed with water, dried (MgS0 4 ) and evaporated. The residue was 
purified by column chromatography on silica using a 1:1 mixture of methylene chloride and 
5 petroleum ether as eluent There was thus obtained 3-chloro-7-aminobenzofuran (0.021 g); 
NMR Spectrum : (DMSOd* and CF 3 COOD) 6.65 (d, 1H), 6.75 (d, 1H), 7.05 (m, 1H), 8.2 (s, 
1H); Mass Spectrum : M+H 4 167. 

Example 7 4-(23-methylenedioxyanilino)-7-methoxy-5-(N-methylpiperidin^ 
10 4-yloxy)quinazoline dihydrochloride 

Using an analogous procedure to that described in Example 5, 4-chloro-7-methoxy- 
5-(N-methylpiperidin-4-yloxy)quina2oline was reacted with 2,3-methylenedioxyaniline 
f J. Med. Chem., 1979, 22, 1354) to give the title compound, a portion of which was treated 
with a saturated methanolic ammonia solution. The mixture was filtered and the filtrate was 
15 evaporated to give the free base; NMR Spectrum : (CDC1 3 ) 2.0-2.1 (m, 2H), 2.15-2.3 (m, 4H), 
2.31 (s, 3H), 2.85 (m, 2H), 3.91 (s, 3H), 6.01 (s, 2H), 6.5 (d, 1H), 6.68 (d, 1H), 6.82 (d, 1H), 
6.91 (m, 1H), 8.0 (d, 1H), 8.6 (s, 1H), 9.72 (s, 1H); Mass Spectrum : M+H* 409. 

Example 8 4-(2-chloro-5-methoxyanilino)-5-(N-methylpiperidin- 
20 4-ylmethoxy)quinazoline 

A mixture of 5-[N- (tert- butoxvcarbonv^ 
5-methoxyanilino)quinazoline (0.2 g), a concentrated aqueous formaldehyde solution (37%, 
0.4 ml) and formic acid (4 ml) was stirred and heated to 100°C for 2.5 hours. The mixture 
was cooled to ambient temperature and evaporated. The residue was triturated under diethyl 

25 ether and the resultant solid was isolated and dried undo- vacuum. There was thus obtained 
4-(2-cMoro-5-methoxyanilino>5-(N-m^ as a formic 

acid salt (0.09 g); NMR Spectrum : (CDC1 3 ) 1 .8-2.0 (m, 2H), 2.05-2.1 5 (m, 2H), 2.35 (m, 1H), 
2.6 (t, 2H), 3.55 (d, 2H), 3.93 (s, 3H), 4.21 (d, 2H), 6.68 (m, 1H), 6.95 (d, 1H), 7.31 (d, 1H), 
7.54 (d, 1H), 7.7 (m, 1H), 8.35 (br s, 1H), 8.39 (d, 1H), 8.7 (s, 1H); Mass Spectrum: M+H* 

30 413. 
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Example 9 4^2-bromo-5-methoxyan0ino)-5-QS-methylpiperidui- 

4- ylmethoxy)quinazoline 

Using an analogous procedure to that described in Example 8, 4^2-bromo^ 

5- methoxyanilino)-5-[N-(t^-buto^ (0.22 g)was 
5 reacted with concentrated aqueous formaldehyde solution (0.4 ml) to give the title compound, 

as a foimic acid salt (0.183 g); NMR Spectrum : (CDC1 3 ) 1.7-1.9 (m, 2H)> 2.06 (d, 2H), 22 (m, 
1H), 2.58 (t, 2H), 2.68 (s, 3H), 3.51 (d, 2H), 3.8 (s, 3H), 4.24 (d, 2H), 6.64 (m, 1H), 6.94 (d, 
1H), 7.48 (d, 1H), 7.54 (d, 1H), 7.69 (m, 1H), 8.2 (d, 1H), 8.3 (br s, 1H), 8.69 (s, 1H), 9.94 (s, 
1H); Mass Spectrum: M+H* 457 and 459. 

10 

Example 10 4K2-bromo-5-methoxyanilino)-5-piperidin^-ylmethoxyquuiazoluie 

A mixture of 4^2-bromo-5-methoxyanilm^^ 

4- ylmethoxy]quinazoline (0.108 g), trifluoroacetic acid (1 ml) and methylene chloride (1 ml) 
was stirred at ambient temperature for 1 .5 hours. The mixture was evaporated and the residue 

15 was triturated under diethyl ether. The resultant solid was isolated and dried under vacuum. 
The solid was dissolved in methylene chloride and few drops of a saturated methanolic 
ammonia solution was added. The solution was poured onto a chromatography column filled 
with silica and eluted with a 97:3 mixture of methylene chloride and a saturated methanolic 
ammonia solution. There was thus obtained the title compound (0.082 g); NMR Spectrum: 

20 (CDC1 3 ) 1.2-1.4 (m, 2H), 1.9 (d, 2H), 2.3 (m, 1H), 2.65 (t, 2H), 3.12 (d, 2H), 3.84 (s, 3H), 4.2 
(d, 2H), 6.61 (m, 1H), 6.93 (d, 1H), 7.5 (d, 2H), 7.68 (m, 1H), 8.22 (d, 1H), 8.68 (s, 1H); Mass 
Spectrum : M+H* 443 and 445. 

Example 11 4-(2-chloro-5-methoxyanilino)-7-hydroxy- 
25 S-(3-morpholinopropoxy)quinazoline 

A mixture of 7-benzyloxy-4-(2-chloro-5-methoxyanilino> 

5- (3-morpholinopropoxy)quinazoline (0.185 g), 10% palladium on charcoal catalyst 
(0.018 g), ethanol (2.5 ml), THF (2.5 ml) and DMF (1 ml) was stirred under an atmosphere 
pressure of hydrogen for 16 hours. The mixture was filtered and the filtrate was evaporated. 

30 The residue was purified by column chromatography on silica using a 9:1 mixture of 
methylene chloride and a saturated methanolic ammonia solution as eluent. There was thus 
obtained the title compound (0.045 g); NMR Spectrum : (DMSOd*) 2.05 (m, 2H), 2.35 (br s, 
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4H), 2.45 (t, 2H), 3.55 (t, 4H), 3.8 (s, 3H), 4.42 (t, 2H), 6.7 (d, 2H), 7.45 (d, IH), 8.3 (s, IH), 
8.45 (s, IH), 10.05 (s, 1H); Mass Spectrum : M+H* 445. 

Example 12 4-(2-chloro-5-methoxyanilino)-5,7^H3-morpholinopropoxy)quiiiazolIne 

5 Di-tert-butyl azodicarboxylate (0.035 g) was added dropwise to a stilted mixture of 

4-(2^Moro-5-methoxyanifo^^ (0.045 g), 

4-(3-hydroxypropyl)morpholine (0.016 g), triphenylphosphine (0.04 g) and methylene chloride 
(1 ml). The reaction mixture was stirred at ambient temperature for 10 minutes. The mixture 
was evaporated and the residue was purified by column chromatography on silica using a 

10 9:10:1 mixture of methylene chloride, ethyl acetate and a saturated methanolic ammonia 
solution as eluent. The material so obtained was triturated under diethyl ether. The resultant 
solid was isolated, washed with diethyl ether and dried under vacuum to give the title 
compound (0.018 g); NMR Spectrum : (DMSOd* and CF 3 COOD) 2.2-2.4 (m, 4H), 3.15 (m, 
4H), 3.35 (m, 4H), 3.5 (m, 4H), 3.7 (m, 4H), 3.8 (s, 3H), 4.02 (t, 4H), 4.35 (t, 2H), 4.6 (t, 2H), 

15 6.95 (s, 1H), 7.03 (s, IH), 7.05 (m, 1H), 7.5 (s, 1H), 7.6 (d, IH), 8.88 (s, 1H); Mass Spectrum : 
M+H* 572 and 574. 

Example 13 4-(2-chloro-5-methoxyanilino)-7-hydroxy-S-(3-pyiTolidin- 
1 -ylpropoxy)qu in azoline 

20 A mixture of 7-benzyloxy-4^2-chloro-5-methoxyanilino)-5-(3-pyrrolidin- 

l-ylpropoxy)quin azoline (0.68 g), 10 % palladium on charcoal catalyst (0.16 g), ethanol 
(13 ml) and THF (13 ml) was stirred under 5 atmospheres pressure of hydrogen for 16 hours. 
The mixture was filtered and the filtrate was evaporated. The residue was triturated under 
methanol. The resulatnt solid was isolated, washed with diethyl ether and dried under 

25 vacuum. There was thus obtained the title compound (0.405 g); NMR Spectrum : (DMSOd 6 ) 
1 .65 (br s, 4H), 2.1 (m, 2H), 2.4 (br s, 4H), 2.55 (t, 2H), 3.8 (s, 3H), 4.4 (t, 2H), 6.7 (m, 2H), 
6.75 (m t IH), 7.48 (d, 1H), 8.3 (d, IH), 8.4 (s, 1H), 10.05 (s, IH). 

Example 14 

30 Using an analogous procedure to that described in Example 12, the appropriate 

. 7-hydroxy-substituted quinazoline was reacted with the appropriate alcohol to give the 
compounds described in Table IE. 
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Table in 




(R 2 )„ 



No. & 
Note 


(R )m 


Q 1 




[1] 


7-(3-moipholinopropoxy) 


3-pyirolidin- 1 -ylpropyl 


2-chloro-5-methoxy 


[2] 


7-[3-(4-methylpiperazin-l- 
yl)propoxy] 


3-pyrrolidin- 1 -ylpropyl 


2-chloro-5-niethoxy 


[3] 


7-(2-methoxyethoxy) 


3-pyrrolidin- 1 -ylpropyl 


2-chlono-5-methoxy 


14] 


7-[2-(2-methoxyethoxy)ethoxy] 


3-pyrrolidin-l-ylpropyl 


2-chloro»5-methoxy 


15] 


7-isopropoxy 


4-piperidinyl 


2-bromo-5-raethoxy 


[6] 


7-(3-methylsulphonyl)propoxy 


4-piperidinyl 


2-bromo-5-methoxy 


17] 


7-(2-pyridylmethoxy) 


N-(2-pyridyImethyl)- 
piperidin-4-yl 


2-bromo-5-niethoxy 


[8] 


7-[3-(4-methylpiperazin-l - 
yl)propoxy] 


4-tetrahydropyranyl 


2-chloro-5-methoxy 


19] 


7-(3-moipholinopropoxy) 


4-tetrahydropyranyl 


2-chloro-5-methoxy 


[10] 


7-(N-metbylpiperidin-4-yloxy) 


4-tetrahydropyranyl 


2-bromo-5-methoxy 


[11] 


7-(2-pyrrolidin- 1 -ylethoxy) 


4-tetrahydropyranyl 


2-bromo-5-methoxy 


[12] 


7-(3-pyrrolidin-l -ylpropoxy) 


4-tetrahydropyranyl 


2-bromo-5-metboxy 


[13] 


7-(2-piperidinoethoxy) 


4-tetrahydropyranyl 


2-bromo-5-niethoxy 


[14] 


7-[2-(4-methylpiperazin- 1 - 
yl)ethoxy] 


4-tetrahydropyranyl 


2-bromo-5 -methoxy 


[15] 


7-[3-(4-methylpiperazin-l - 
yl)propoxy] 


4-tetrahydropyranyl 


2-bromo-5-methoxy 


[16] 


7-[2-(2-nioipho]inoinethy]- 
5-methylimidazol-l-yl)ethoxy] 


4-tetrahydropyranyl 


2-bromo-5-methoxy 
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[17] 


7-{2-[2-(£^Hiimethylcaibanioyl)- 
pynolidin- 1 -yl]ethoxy } 


4-tetrahydropyranyl 


2-bromo-5-methoxy 

• 


(18J 


*7 fO TO /XT XT -J*— _ i - _ « «\ 

7- t3-l2-(N,N-aimethyI(^iro 
pyrrolidin- 1 -yl]propoxy} 


4-tetrahydropyranyi 


2-bromo-5-methoxy 


[19] 


7-[2-(2 > 5-dimethoxymethyl- 
pyrrolidin- 1 -yi)ethoxy] 


4-tetrahydropyranyl 


2-bromo-5-methoxy 


[20] 


7-[2-(4-pyridyloxy)ethoxy] 


4-tetrahydropyranyl 


2-bromo-5-methoxy 


[21] 


7-(3-morphohnopropoxy) 


cyclohexyl 


2-chloro- 5-methoxy 


[22] 


7-{2-pyrrohdin- 1 -ylethoxy) 


cyclopentyl 


2,4-dichloro- 
5-methoxy 


[23] 


7-<3-moipholinopropoxy) 


isopropyl 


2-chloro-5-methoxy 


[24] 


7-[3-(4-methylpiperazin-l- 
yl)propoxy] 


isopropyl 


2-chloro-5-methoxy 


[25] 


7-(2-pyrrolidin-l-yIethoxy) 


4-tetrahydropyranyl 


2,3-methylenedioxy 


[26] 


7-<3-pyrrolidin- 1 -ylpropoxy) 


4-tetrahydropyranyl 


2,3-methylenedioxy 


[27] 


7-(3-pyridylmethoxy) 


4-piperidinyl 


2-bromo-5-methoxy 


[28] 


7-(2-pyrroiidin- 1 -ylethoxy) 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[29] 


7-(3-pyrrolidin-l -ylpropoxy) 


4-tetrahydropyranyl 


2,4-dichloio- 
5-methoxy 


[30] 


7-(2-piperidinoethoxy) 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[31] 


7-[2-(4-methylpiperazin-l-ylethoxy] 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[32] 


7-(2-moipholinoethoxy) 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[33] 


7- {2-[2-(N-methyIcarbamoyl)- 
pynolidin- 1 -yljethoxy} 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[34] 


7-[2-(2-caibamoylpyrrolidin- 1 - 
yl)ethoxy] 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[35] 


7-[2-(2-morpholinocarboByl- 


4-tetrahydropyranyl 


2,4-dichloro- 
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pyrrolidin- 1 -yl)ethoxy] 




5-methoxy 


[36] 


7- {2-[2-{4-methylpiperazin- 1 - 
ylcarbonyl)pyrroUdin-l-yi]ethoxy} 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[37] 


7- {2-[2-(pyrrolidin-l -ylcaibonyl}- 
pyrrolidin- 1 -yl]ethoxy } 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[38] 


7-[2-(2-piperidinocarbonyl- 
pyrroli din- 1 -yl)ethoxy] 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[39] 


7-[2-(2-methylpyirolidin-l - 
yl)ethoxy] 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[40] 


7-[2-(2-roethoxyraethylpynx>lidin-l - 
yl)ethoxy] 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[41] 


7-[2-(4-pyridyloxy)ethoxy] 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[42] 


7-(3-pyridylmethoxy) 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[43] 


7-(4-pyridylmethoxy) 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[44] 


7-(N-methylpiperidin-4-yloxy) 


4-tetrahydropyranyl 


2,4-dichloro- 
5-methoxy 


[45] 


7- {2-[2-(M-methylcarbamoyl> 
pyrrolidin- 1 -yl]ethoxy } 


4-tetrahydropyranyl 


2-bromo-S-methoxy 


[46] 


7-[2-(2-moipholinocarbonyl- 
pynolidin-l-yl)ethoxy] 


4-tetrahydropyranyl 


2-bromo-5-methoxy 


[47] 


7- {2-[2-(4-methylpiperazin- 1 - 
ylcarbonyl)pyrTolidin- l-yl]ethoxy} 


4-tetrahydropyranyl 


2-bromo-5-methoxy 


[48] 


7- {2-[2-<pyrrolidin-l -ylcaibonyl)- 
pyrrolidin-l-yl]ethoxy} 


4-tetrahydropyranyl 


2-bromo-5 -metboxy 


[49] 


7-[2-(2-piperidinocarbonyl- 
pyrrolidin-1 -yl)ethoxy] 


4-tetrahydropyranyl 


2-bromo-5-methoxy 


[50] 


7-[2-(2-carbamoylpyrrolidin- 1 - 
yl)ethoxy] 


4-tetrahydropyranyl 


2-bromo-5-methoxy 


[51] 


7-[2-(2-me%lpym>lidin-l- 


4-tetrahydropyranyl 


2-brorao-5-methoxy 
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yl)etboxy] 






[52] 


7-[2-(2-methoxymethyIpyrToBdin-l - 
yl)ethoxy] 


4-tetrahydropyranyl 


2-bromo-5-methoxy 


[53] 


7-(3-pyridylmethoxy) 


4-tetrahydropyranyl 


2-bromo-5-methoxy 


[54] 


7-{4-pyridylmethoxy) 


4-tetrahydropyranyl 


2-bromo-5-methoxy 


[55] 


7-isopropoxy 


4-piperidinyl 


6-chloro- 

2,3-methylenedioxy 


[56] 


7-ethoxy 


4-piperidinyl 


6-chloro- 

2,3-methylenedioxy 


[57] 


7-isobutoxy 


4-piperidinyl 


6-chloro- 

2,3-methylenedioxy 


[58] 


7-(2-fluoroethoxy) 


4-piperidinyl 


6-chloro- 

2,3 -methylenedioxy 


[59] 


7-[2-(2,5-dimethoxymethyl- 
pyrrolidin- 1 -yl)ethoxy] 


4-tetrahydropyranyl 


2,3-methylenedioxy 


[60] 


7-[2-(4-pyridyloxy)ethoxy] 


4-tetrahydropyranyl 


2,3-methylenedioxy 


[61] 


7-(3-pyridylmethoxy) 


4-tetrahydropyranyl 


2,3-methylenedioxy 


[62] 


7-{4-pyridylmethoxy) 


4-tetrahydropyranyl 


2,3-methylenedioxy 


[63] 


7- {2-[2-0EJ-methylcaibamoyl> 
pyrrolidine -yl]ethoxy} 


4-tetrahydropyranyl 


2,3-methylenedioxy 


[64] 


7-[2-(2-morpholinocarbonyl- 
pyrrolidine 1 -yl)ethoxy] 


4-tetrahydropyranyl 


2,3-methylenedioxy 


[65] 


7- {2-[2-(4-methylpiperazin-l - 
y]caibonyl)pyrrolidin- 1 -yl]ethoxy } 


4-tetrahydropyranyl 


2,3-methylenedioxy 


[66] 


7-{2-[2-(pyiTolidin-l-ylcari)onyl)- 
pyrrolidin- 1 -yljethoxy} 


4-tetrahydropyranyl 


2,3-methylenedioxy 


[67] 


7-[2-(2-piperidinocarbonyl- 
pym>lidin-l -yl)ethoxy] 


4-tetrahydropyranyl 


2,3-methylenedioxy 


[68] 


7-[2-(2-caibainoylpyrrolidin-l - 
yl)ethoxy] 


4-tetrahydropyranyl 


2,3-methylenedioxy 


[69] 


7-[2^2-methylpyirolidin-l- 
yl)ethoxy] 


4-tetrahydropyranyl 


2,3-methylenedioxy 
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[70] 


7-[2-(2-methoxymethylpyiTobain-l - 
yl)ethoxy] 


4-tetrahydropyranyl 


2,3-methylenedioxy 


[71] 


7-(3-piperazin-l -ylpropoxy) 


4-tetrahydropyranyl 


o-cmoro- 

2,3-methylenedioxy 


[72] 


7-[3-(4-methylpiperazin-l- 
yl)propoxy] 


4-tetrahydropyranyl 


6-chloro- 

2,3-methylenedioxy 


[73] 


7-[2-(4-methylpiperazin-l- 
yl)ethoxy] 


4-tetrahydropyranyl 


6-chloro- 

2,3-methylenedioxy 


[74] 


7-(2-piperidinoethoxy) 


4-tetrahydropyranyl 


6-chloro- 

2,3-methylenedioxy 


[75] 


7-(2-piperidin-4-ylethoxy) 


4-tetrahydropyranyl 


6-chloro- 

2,3-methylenedioxy 


[76] 


7-[2-(4-pyridyloxy)ethoxy] 


4-tetrahydropyranyl 


6-chloro- 

2,3-methylenedioxy 


[77] 


7-rN-ftert-butoxvcarbonyl)piperidiii- 
4-ylmethoxy] 


4-tetrahydropyranyl 


6-chloro- 1 
2,3-raethylenedioxy 


[78] 


7-(3-pyrrolidin- 1 -ylpropoxy) 


cyclopentyi 


2,3-methylenedioxy 


[79] 


7-[3-(4-methylpiperazin-l- 
y])propoxy] 


cyclopentyi 


2,3-methylenedioxy 


[80] 


7-[2-(4-methylpiperazin- 1 - 
yI)ethoxy] 


cyclopentyi 


2,3-methylenedioxy 


[81] 


7-(2-piperidinoethoxy) 


cyclopentyi 


2,3-methylenedioxy 


' [82] 


7- {2-[2-(4-methylpiperazin-l- 
ylcarbonyl)pyirolidin- 1 -yl]ethoxy} 


cyclopentyi 


2,3-methylenedioxy 


[83] 


7-piperidin-4-ylmethoxy) 


cyclopentyi 


2,3-methylenedioxy 


[84] 


7-(3-piperazin- 1 -ylpropoxy) 


cyclopentyi 


2,3-methylenedioxy 



Notes 



[ 1 ] The reaction product was treated with a 6M solution of hydrogen chloride in diethyl 
ether (5 ml) at ambient temperature for 30 minutes. The resultant solid was isolated, washed 
with isopropanol and with diethyl ether and dried under vacuum to give the product as the 
5 trihydrochloride salt; NMR Spectrum : (DMSOd* and CF 3 COOD) 1.8-2.1 (m, 4H), 2.35 (m, 
4H), 3.05 (m, 2H), 3.15 (t, 2H), 3.35 (m, 4H), 3.55 (m, 4H), 3.8 (s, 3H), 3.85 (t, 2H), 4.05 (d, 
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2H), 4.4 (t, 2H), 4.7 (t, 2H), 7.0-7.15 (m, 3H), 7.52 (d, IB), 7.56 (d, 1H), 8.86 (s, 1H); Mass 
Spectrum : M+H* 556 and 558. 

[2] The reaction product was treated with a 6M solution of hydrogen chloride in diethyl 
ether (5 ml) at ambient temperature for 30 minutes. The resultant solid was isolated, washed 
5 with isopropanol and with diethyl ether and dried under vacuum to give the product as the 
trihydrochloride salt; NMR Spectrum : (DMSOd* and CF 3 COOD) 1.8-2.05 (m, 4H), 2.4 (m, 
4H), 2.95 (s, 3H), 3.02 (m, 2H), 3.2-3.65 (m, 12H), 3.8 (t, 2H), 3.85 (s, 3H), 4.4 (t, 2H), 4.7 (t, 
2H), 7.02 (s, 1H), 7.05 (m, 1H), 7.1 (s, 1H), 7.5 (s, 1H), 7.6 (d, 1H), 7.95 (s, 1H). 
[3] The reaction product was treated with a 6M solution of hydrogen chloride in diethyl 

1 0 ether (5 ml) at ambient temperature for 30 minutes. The resultant solid was isolated, washed 
with isopropanol and with diethyl ether and dried under vacuum to give the product as the 
dihydrochloride salt; NMR Spectrum : (DMSOd* and CF3COOD) 1.85-2.1 (m, 4H), 2.38 (m, 
2H), 3.05 (m, 2H), 3.35 (t, 2H), 3.4 (s, 3H), 3.6 (m, 2H), 3.8 (s, 3H), 3.85 (m, 2H), 4.4 (t, 2H), 
4.65 (t, 2H), 7.0 (s, 1H), 7.05 (m, 1H), 7.12 (s, 1H), 7.52 (d, 1H), 7.6 (d, 1H), 8.87 (s, 1H); 

15 Mass Spectrum : M+H* 487 and 489. 

[4] The reaction product was treated with a 6M solution of hydrogen chloride in diethyl 
ether (5 ml) at ambient temperature for 30 minutes. The resultant solid was isolated, washed 
with isopropanol and with diethyl ether and dried under vacuum to give the product as the 
dihydrochloride salt; NMR Spectrum : (DMSOd* and CF3COOD) 1.8-2.05 (m, 4H), 2.35 (m, 

20 2H), 3.0 (m, 2H), 3.25 (s, 3H), 3.35 (t, 2H), 3.5 (t, 2H), 3.55 (m, 2H), 3.65 (t, 2H), 3.8 (s, 3H), 
3.85 (m, 2H), 4.35 (m, 2H), 4.65 (t, 2H), 7.0 (s, 1H), 7.05 (m, 1H), 7.12 (s, 1H), 7.45 (s, 1H), 
7.57 (d, 1H), 8.85 (s, 1H); Mass Spectrum : M+H* 531 and 533. 

[5] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in isopropanol to give 4-{2-bromo- 

25 5-methoxyanilino)-7-isopropoxy-5-piperidin-4-yloxyquinazoline dihydrochloride, a portion of 
which was converted to the free base using an analogous procedure to that described in 
Example 3. The free base gave the following data : NMR Spectrum : (CDCI3) 1 .45 (d, 6H), 
1.8-2.0 (m, 2H), 2.25 (d, 2H), 2.75 (m, 2H), 3.2 (m, 2H), 3.82 (s, 3H), 4.65 (m, 1H), 4.75 (m, 
1H), 6.52 (d, 1H), 6.65 (m, 1H), 6.85 (d, 1H), 7.5 (d, 1H), 7.92 (d, 1H), 8.52 (s, 1H), 9.72 (s, 

30 1H): Mass Spectrum : M+H* 487 and 489. 

The 4-(2-bromo-5-methoxyanilino)-7-hydroxy-5-piperidin-4-yloxyqumazoline used as 
a starting material is described in Example 20 hereinafter. 
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[6] The reaction mixture was stirred at ambient temperature for 1 hour whereafter a second 
portion of each of di-tert-butyl azodicarboxylate and triphenylphosphine were added and the 
reaction mixture was stirred at ambient temperature for 30 minutes. The reaction product was 
dissolved in methanol containing potassium carbonate and heated to reflux for 15 minutes 
5 The mixture was filtered and the filtrate was evaporated to give the required product; NMR 
Spectrum : (CDC1 3 ) 1.85-2.0 (m, 2H), 2.25 (d, 2H), 2.42 (m, 2H), 2.8 (m, 2H), 3.0 (s, 3H), 
3.21 (m, 2H), 3.3 (m, 2H), 3.82 (s, 3H), 4.25 (m, 2H), 4.65 (m, 1H), 6.55 (d, 1H), 6.62 (m, 
1H), 6.82 (d, 1H), 7.5 (d, 1H), 7.9 (d, 1H), 8.52 (s, 1H), 9.75 (s, 1H); Mass Spectrum : 
M+H+ 565 and 567. 

10 [7] The reactants were 4-(2-bromo-5-memoxyanilino>7-hydroxy-5-piperidin- 

4-yloxyquinazoline and 2-pyridylmethanoI. The reaction mixture was stirred at ambient 
temperature for 1 hour whereafter a second portion of each of di-tert-butyl azodicarboxylate 
and triphenylphosphine were added and the reaction mixture was stirred at ambient 
temperature for 30 minutes. The reaction product was dissolved in methanol con taining 

15 potassium carbonate and heated to reflux for 15 minutes. The mixture was filtered and the 
filtrate was evaporated to give the required product; NMR Spectrum : (CDC1 3 ) 2.05-2.2 (m, 
2H), 2.2-2.3 (m, 2H), 2.35 (m, 2H), 2.92 (d, 2H), 3.68 (s, 3H), 3.82 (s, 3H), 4.6 (m, 1H), 5.32 
(s, 2H), 6.62 (m, 1H), 6.7 (d, 1H), 6.92 (d, 1H), 7.2 (m, 1H), 7.4 (d, 1H), 7.5 (m, 2H), 7.65 (m, 
1H), 7.75 (m, 1H), 7.88 (d, 1H), 8.52 (s, 1H), 8.55 (m, 2H), 8.65 (d, 1H), 9.72 (s, 1H); Mass 

20 SEecmim:M+H + 627and629. 

[8] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product, obtained as the free base, gave the following data : NMR Spectrum : (CDCI3) 2.0-2.15 
(m, 6H), 2.3 (s, 3H), 2.35-2.7 (m, 10H), 3.6 (t, 2H), 3.85 (s, 3H), 4.0-4^ (in, 4H), 4.75 (m, 
1H), 6.6 (s, 1H), 6.7 (m, 1H), 6.9 (s, 1H), 7.32 (d, 1H), 8.2 (s, 1H), 8.58 (s, 1H), 9.85 (s, 1H); 
25 Mass Spectrum : M+H+ 547 anri Sdd 

The 4-(2-chloro-5-methoxyanilino>7-hydroxy-5-tetrahydropyim.^ 
used as a starting material, is described in Example 21. 

[9] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product, obtained as the free base, gave the following data : NMR Spectrum : (DMSOd* and 
30 CF3CO2D) 1 .85-2.0 (s, 2H), 2.18 (d, 2H), 2.2-2.3 (m, 2H), 3.15 (m, 2H), 3.3-3.4 (m, 2H), 3.5 
(d, 2H), 3.7 (t, 2H), 3.8 (s, 3H), 3.95 (m, 2H), 4.05 (d, 2H), 4.3 (t, 2H), 5.15 (m, 1H), 6.9 (s, 
1H), 7.02 (m, 1H), 7.1 (s, 1H), 7.6 (m, 2H), 8.9 (s, 1H); Mass Spectrum : M+H* 529 and 531. 
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[ 1 0] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride 
salt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture 
was filtered and the filtrate evaporated to give the free base which gave the following data : 
5 NMR Spectrum : (CDC1 3 ) 1.8-2.0 (m, 2H), 2.0-2.2 (m, 4H), 2.2-2.3 (m, 4H), 2.33 (s, 3H), 2.78 
(m, 2H), 3.6 (m, 2H), 3.84 (s, 3H), 4.08 (m, 2H), 4.45 (m, 1H), 4.75 (m, 1H), 6.55 (s, 1H), 
6.65 (m, 1H), 6.85 (d, 1H), 7.5 (d, 1H), 7.92 (d, 1H), 8.52 (s, 1H), 9.7 (s, 1H); Mass Spectrum : 
M+H* 543 and 545. 

The 4-(2-bromo-5-methoxyanilino)-7-hy^ 

10 used as a starting material, is described in Example 24. 

[11] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride 
salt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture 
was filtered and the filtrate evaporated to give the free base which gave the following data : 

15 NMR Spectrum : (CDC1 3 ) 1.85 (m, 4H), 2.1 (m, 2H), 2.22 (d, 2H), 2.65 (m, 4H), 2.98 (t, 2H), 
3.58 (t, 2H), 3.85 (s, 3H), 4.05 (m, 2H), 4.22 (t, 2H), 4.75 (ra, 1H), 6.65 (m, 2H), 6.87 (s, 1H), 
7.5 (d, 1H), 7.95 (s, 1H), 8.55 (s, 1H), 9.7 (s, 1H); Mass Spectrum : M+H* 543 and 545. 
[12] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride 

20 salt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture 
was filtered and the filtrate evaporated to give the free base which gave the following data : 
NMR Spectrum : (CDC1 3 ) 1.8 (m, 4H), 2.0-2.2 (m, 4H), 2.22 (d, 2H), 2.45-2.6 (m, 4H), 2.68 
(m, 2H), 3.6 (m, 2H), 3.85 (s, 3H), 4.05 (m, 2H), 4.15 (m, 2H), 4.78 (m, 1H), 6.55 (d, 1H), 
6.65 (m, 1H), 6.85 (d, 1H), 7.5 (d, 1H), 7.95 (d, 1H), 8.55 (s, 1H), 9.7 (s, 1H); Mass Spectnim : 

25 M+I^ 557 and 559. 

[13] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride 
salt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture 
was filtered and the filtrate evaporated to give the free base which gave the following data : 

30 NMR Spectrum : (CDCI3) 1.63 (br s, 6H), 2.0-2.2 (m, 2H), 2.25 (d, 2H), 2.55 (br s, 4H), 2.85 
. (t, 2H), 3.6 (m, 2H), 3.84 (s, 3H), 4.05 (m, 2H), 4.25 (m, 2H), 4.75 (m, 1H), 6.62 (m, 2H), 
6.85 (d, 1H), 7.5 (d, 1H), 7.95 (d, 1H), 8.55 (s, 1H), 9.7 (s, 1H); Mass Spectrum : M+H* 557 
and 559. 
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[14] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in diethyl ether to give the (Hydrochloride 
salt A portion thereof was treated with a saturated methanolic ammonia solution, the mixture 
was filtered and the filtrate evaporated to give the free base which gave the following data : 
5 NMR Spectrum : (CDC1 3 ) 2.0«2.1 8 (m, 2H), 2.25 (d, 2H), 2.31 (s, 3H), 2.5 (br s, 4H), 2.65 (br 
s, 4H), 2.9 (t, 2H), 3.6 (m, 2H), 3.84 (s, 3H), 4.05 (m, 2H), 4.25 (t, 2H), 4.75 (m, 1H), 6.62 (m, 
2H), 6.85 (d, 1H), 7.5 (d, 1H), 7.95 (d, 1H), 8.55 (s, 1H), 9.7 (s, 1H); Mass Spectrum : 
M+H + 572 and 574. 

[15] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
10 product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride 
salt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture 
was filtered and the filtrate evaporated to give the free base which gave the following data : 
NMR Spectrum : (CDCI3) 2.02-2.2 (m, 4H), 2.25 (d, 2H), 229 (s, 3H), 235-2.7 (m, 10 H), 3.6 
(m, 2H), 3.84 (s, 3H), 4.1 (m, 2H), 4.15 (t, 2H), 4.75 (m, 1H), 6.55 (s, 1H), 6.65 (m, 1H), 6.85 
15 (d, 1HL 7.5 (<L im. 7.95 f<L im. 8.55 (&. im, 9.7 fc. 1H): Mass Spectrum : M+H* 586 and 
588. 

[1 6] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride 
salt A portion thereof was treated with a saturated methanolic ammonia solution, the mixture 

20 was filtered and the filtrate evaporated to give the free base which gave the following data : 
NMR Spectrum : (CDC1 3 ) 2.0-2.2 (m, 2H), 2.22 (d, 2H), 2.3 (s, 3H), 2.45 (br s, 4H), 3.6 (t, 
2H), 3.65 (br s, 6H), 3.85 (s, 3H), 4.05 (m, 2H), 4.42 (m, 2H), 4.45 (m, 2H), 4.75 (m, 1H), 
6.48 (s, 1H), 6.65 (m, 1H), 6.7 (s, 1H), 6.82 (d, 1H), 7.5 (d, 1H), 7.92 (d, 1H), 8.55 (s, 1H), 
9.68 (s, 1H); Mass Spectrum : M+H 4 653 and 655. 

25 The l-(2-hydroxyethyl>5-methyl-2-morphoUnomethylimidazole used as a starting 

material was prepared as follows > 

A mixture of 4-methyM-tritylimidazole (J. Heterocyclic Cbem.. 1982, 19, 253; 
32.5 g), methyl bromoacetate (1 1 .4 ml) and acetone (500 ml) was heated to reflux for 2 horns. 
The solvent was removed by evaporation and the residue was dissolved in methanol (100 ml) 

30 and heated to reflux for 45 minutes. The mixture was evaporated and the residue was 
triturated under diethyl ether. The resultant precipitate was isolated and stirred at ambient 
temperature for 1 hour in a mixture of diethyl ether (200 ml) and a saturated methanolic 
ammonia solution (20 ml). The mixture was filtered and the filtrate was evaporated. The 
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residue was purified by column chromatography on silica using a 49:1 mixture of methylene 
chloride and methanol as ehient There was thus obtained methyl 2-(5-methylimidazol- 
l-yl)acetate (6 g); NMR Spectrum : (CDC1 3 ) 2.16 (s, 3H), 3.78 (s, 3H)> 4.61 (s, 3H), 6.8 (s, 
1H),7.42(s,1H). 

5 A solution of a portion (1 .7 g) of the material so obtained in diethyl ether (20 ml) was 

added dropwise to a stirred suspension of lithium aluminium hydride (0.76 g) in diethyl ether 
(70 ml) which was cooled to 0°C. The resultant mixture was stirred at ambient temperature 
for 1 hour. The mixture was cooled to 0°C and a 6N aqueous sodium hydroxide solution 
(0.8 ml) and water (2.4 ml) were added dropwise in turn. The mixture was stirred at ambient 

10 temperature for 30 minutes and then evaporated. The residue was dissolved in methylene 
chloride, dried over magnesium sulphate and evaporated to give l-(2-hydroxyethyl)- 
5-methylimidazole (1 .1 g); NMR Spectrum : (CDC1 3 ) 2.17 (s, 3H), 3.81 (t, 2H), 3.92 (t, 2H), 
6.6 (s,lH), 7.24 (s,lH). 

Tert- butvldimethvlsilvl chloride (9.05 g) was added to a stirred mixture of 

15 H2-hydroxyethyl)-5-methylimidazole (6.4 g), imidazole (7.5 g) and methylene chloride 
(30 ml) which was cooled to 0°C. The reaction mixture was stirred at ambient temperature for 
4 hours. The mixture was poured into water. The organic layer was washed with brine, dried 
over magnesium sulphate and evaporated to give l-(2-tert-butyldimethylsilyloxyethyl)- 
5-methylimidazole (1 1.7 g); NMR Spectrum : (CDCI3) -0.04 (s, 6H), 0.85 (s, 6H), 22 (s, 3H), 

20 3.8 (m, 2H), 3.94 (m, 2H), 6.75 (s, 1H), 7.43 (s, 1H). 

The material so obtained was dissolved in THF (400 ml) and the solution was cooled at 
-60°C. n-Butyllithium (2.5M in hexane, 40 ml) was added dropwise and the mixture was 
stirred at -50°C for 1 hour. The mixture was cooled to -60°C and DMF (12.5 ml) was added 
dropwise. The resultant mixture was allowed to warm to ambient temperature and was stirred 

25 for 2 hours. Diethyl ether (500 ml) was added and the reaction mixture was poured into a 
saturated aqueous ammonium chloride solution. The organic layer was separated, washed . 
with brine, dried over magnesium sulphate and evaporated. The material so obtained was 
purified by column chromatography on silica using increasingly polar mixtures of methylene 
chloride and a saturated methanolic ammonia solution as eluent. There was thus obtained 

30 H2-tert-butyldimethylsJYloxw^ (1 1 g); NMR Spectrum: 

(CDC1 3 )-0.1 (s, 6H), 0,79 (s, 9H), 2.32 (s, 3H), 3.91 (t, 2H), 4.4 (t, 2H), 7.07 (s, 1H), 9.71 (s, - 
1H). 



WO 03/045395 PCT/GB02/05222 

-119- 

A portion (0.79 g) of tbe material so obtained was dissolved in methylene chloride 
(24 ml) and moipholine (0.263 ml) and acetic acid (0.175 ml) were added Sodium 
borohydride triacetate (0.8 g) was added portionwise and the mixture was stirred at ambient 
temperature for 1 6 hours. The mixture was evaporated and the residue was purified by 
5 column chromatography on silica using a 49:1 mixture of methylene chloride and a saturated 
methanolic ammonia solution as eluent. There was thus obtained 

1 <2-M-butyldimethylsilylox^ (0.5 g); NMR 

Spectrum: (CDCI3) 0 (s, 6H), 0.82 (s, 9H), 225 (s, 3H), 2.45 (m, 4H), 3.6 (s, 2H), 3.68 (m, 
4H), 3.85 (t, 2H), 4.1 (t, 2H), 6.7 (s, 1H). 
10 A mixture of the material so obtained, 12N aqueous hydrochloric acid (0J26 ml) and 

methanol (10 ml) was stirred at ambient temperature for 5 hours. The mixture was evaporated 
and the residue was triturated under pentane. The resultant solid was isolated and dried under 
vacuum. The solid was stirred at ambient temperature for 1 hour in a mixture of methylene 
chloride and a saturated methanolic ammonia solution. The mixture was filtered and the 
15 filtrate was evaporated. The residue was purified by column chromatography on silica using a 
19:1 mixture of methylene chloride and a saturated methanolic ammonia solution as eluent 
There was thus obtained H2-hydroxyethyl>5-methyl-2-morpholinomethylimidazole (0.25 g); 
NMR Spectrum: (CDC1 3 ) 2.2 (s, 3H), 2.6 (br s, 4H), 3.58 (s, 2H), 3.7 (m, 4H), 3.85 (t, 2H), 
4.1 (t, 2H), 6.5-6.9 (br s, 1H), 6.65 (s, 1H). 
20 [1 7] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride 
salt A portion thereof was treated with a saturated methanolic ammonia solution, the mixture 
was filtered and the filtrate evaporated to give the free base which gave the following data : 
NMR Spectrum: (CDCI3) 1.75-2.3 (m, 8H), 2.5 (m, 1H), 2.8-2.9 (m, 1H), 2.9 (s, 3H), 3.1 (s, 
25 3H), 3.18 (m, 1H), 3.35 (m, 1H), 3.48 (m, 1H), 3.58 (m, 2H), 3.82 (s, 3H), 4.05 (m, 2H), 42 
(m, 2H), 4.72 (m, 1H), 6.6 (m, 2H), 6.8 (s, 1H), 7.5 (d, 1H), 7.92 (d, 1H), 8.5 (s, 1H), 9.68 (s, 
1H); Mass Spectrum : M+H 4 614 and 616. 

The (2S)-l-(2-hydroxyethyl)-H^^ used as a 

starting material was prepared as follows :- 
30 A mixture of l-(tot-butoxycarbonyl)-I^proline (10.75 g), l-(3-dimethy!aminopropyl)- 

3- ethylcarbodiimide hydrochloride (10.6 g), dimethylamine hydrochloride (5.33 g), 

4- dimethylaminopyridine (6.1 g) and methylene chloride (200 ml) was stirred at ambient 
temperature for 4 hours. The mixture was poured into water. The organic layer was 
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separated, washed in turn with a IN aqueous potassium hydrogen sulphate solution, with a 
5% aqueous sodium bicarbonate solution and brine, dried over magnesium sulphate and 
evaporated to give 1 -(t^-butoxycarbonyl>l^- (11.2 g); NMR 

Spectrum: (CDC1 3 ) 1.4 and 1.5 (2 s, 9H), 1.8-1.9 (m, 2H), 1.95-2.2 (m, 2H), 3.0 and 3.1 (2 d, 
5 6H), 3.35-3.6 (m,2H), 4.55 and 4.7 (2 m, 1H). 

A mixture of a portion (0.24 g) of the material so obtained and trifhioroacetic acid 
(3 ml) was stirred at ambient temperature for 2 hours. The mixture was evaporated and the 
residue was triturated under diethyl ether. A slight excess of a 2M solution of hydrogen 
chloride in diethyl ether was added and the precipitate was isolated and dried under vacuum to 
10 give N^-dimethyl-L-prolinamide hydrochloride salt (0.25 g); NMR Spectrum : (DMSOd* and 
CF 3 C0 2 D) 1.7-2.0 (m, 3H), 2.3-2.5 (m, 1H), 2.95 (s, 3H), 3.05 (s, 3H), 3.1-3.4 (m, 2H), 4.6 
(m,lH). 

A mixture of N,N-dimethyl-L-prolinamide hydrochloride salt (6.3 g), 2-bromoethanol 
(3.8 ml), potassium carbonate (14 g) and acetonitrile (70 ml) was stirred and heated to reflux 

15 for 1 6 hours. The mixture was filtered and the filtrate was evaporated. The residue was 
purified by column chromatography on silica using a 24:1 mixture of methylene chloride and a 
saturated methanolic ammonia solution as eluent. There was thus obtained 
(2S)-l-(2-hy<hoxyethyl)-N^-<hm (3.4 g); NMR Spectrum : 

(CDCb) 1.6 (m, 1H), 1.6-2.0 (m, 4H), 2.1-2.3 (m, 2H), 2.4 (m, 1H), 2.9 (m, 1H), 3.0 (s, 3H), 

20 3.05 (s, 3H), 3.25-3.4 (m, 2H), 3.75 (m, 1H), 3.9 (m, 1H), 5.1 (br s, 1H); Mass Spectrum : 
M+H* 187. 

[ 1 8] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride 
salt A portion thereof was treated with a saturated methanolic ammonia solution, the mixture 
25 was filtered and the filtrate evaporated to give the free base which gave the following data : 
NMR Spectrum : (CDCI3) 1.7-2.5 (m, 12H), 2.95 (s, 3H), 3.1 (s, 3H), 2.8-3.0 (m, 1H), 3.2-3.4 
(m, 2H), 3.58 (t, 2H), 3.82 (s, 3H), 4.05 (m, 2H), 4.1 (t, 2H), 4.75 (m, 1H), 6.55 (d, 1H), 6.6 
(m, 1H), 6.8 (d, 1H), 7.48 (d, 1H), 7.92 (d f 1H), 8.5 (s, 1H), 9.65 (s, 1H); Mass Spectrum : 
M+H* 628 and 630. 

3D The (2S)- 1 -(3-hydroxypropyl)-l^-dimethylpyiToUdine-2-caiboxamide used as a 

starting material was prepared as follows using an analogous procedure to that described in 
International Patent Application WO 98/13354 (Example 76 thereof):- 
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Using an analogous procedure to that described in the last paragraph of the portion of 
Note [17] immediately above that is concerned with the preparation of -starting materials, 
3-bromopropanol was reacted with N,N-dimethyl-L-prolinanude hydrochloride salt 
[19] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
5 product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride 
salt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture 
was filtered and the filtrate evaporated to give the free base which gave the following data : 
NMR Spectrum : (CDC1 3 ) 1.6-1.8 (m, 2H), 1.9-2.0 (m, 2H), 2.05-2.15 (m, 2H), 2.25 (d, 2H), 
3.21 (m, 2H), 3.25-3.5 (in, 6H), 3.33 (s, 3H), 3.34 (s, 3H), 3.58 (m, 2H), 3.84 (s, 3H), 4.05 (m, 
10 2H), 4.25 (m, 2H), 4.75 (m, 1H), 6.6 (d, 1H), 6.65 (m, 1H), 6.9 (d, 1H), 7.5 (d, 1H), 7.95 (d, 
1H), 8.55 (s, 1H), 9.7 (s, 1H); Mass Spectrum: M+H* 631 and 633. 

The (2R,5R)-l-(2-hydroxyethyl^ used as a starting 

material was prepared as follows :- 

A mixture of (2R,5R)-2 f 5-dimethoxymethylpyrrolidine (0.25 g), 2-bromoethanol 
15 (1.1 ml), potassium carbonate (2.8 g) and acetonitrile (10 ml) was stirred and heated to reflux 
for 1 8 hours. The mixture was filtered and the filtrate was poured on a column of silica and 
eluted by a 49:1 mixture of methylene chloride and a saturated methanolic ammonia solution. 
There was thus obtained (2R,5R>l-(2-hydroxyethyl)-2,^ 
(0.23 g); Mass Spectrum : M*H* 204. 
20 [20] 4-(2-Hydroxyetboxy)pyridine (J. Chem. Soc. Peririn n. 1 987, 1 867) was used as a 
starting material. The product gave the following data : NMR Spectrum : (DMSOd 6 ) 1.65-1.9 
(m, 2H), 2.25 (d, 2H), 3.55 (m, 2H), 3.78 (s, 3H), 3.9 (m, 2H), 4.4-4.55 (m, 4H), 5.1 (m, 1H), 
6.78 (m, 1H), 6.85 (d, 1H), 7.0 (d, 1H), 7.05 (d, 2H), 7.6 (d, 1H), 7.84 (d, 1H), 8.4 (d, 2H), 
8.45 (s, 1H), 9.69 (s, 1H); Mass Spectrum : M+H* 567 and 569. 
25 [21] The reaction mixture was stirred at ambient temperature for 2 hours. Hie reaction 
product, obtained as the free base, gave the following data : NMR Spectrum : (DMSOd* and 
CF3CO2D) 1.2-1.35 (m, 1H), 1.4-1.5 (m, 2H), 1.6 (m, 1H), 1.7-1.8 (m, 4H), 2.1-2.15 (m, 2H), 
2.2-2.3 (m, 2H), 3.1-3.2 (t, 2H), 3.35 (t, 2H), 3.55 (d, 2H), 3.7 (t, 2H), 3.8 (s, 3H), 4.05 (d, 
2H), 4.3 (t, 2H), 4.92 (m, 1H), 6.9 (s, 1H), 7.02 (d, 1H), 7.05 (s, 1H), 7.58 (d, 1H), 7.58 (s, 
30 1H), 7.9 (s, 1H): Mass Spectrum : M+H* 527 and 529. 

The 4^2-chloro-5-metboxyanilino)-5-cyclohexyloxy-7-hydroxyqiiinazoline used as a - 
starting material was prepared as follows :- 
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Using an analogous procedure to that described in Example 1 , 7-benzyloxy- 
4-(2-ch]oro-5-methoxyanilino)-5-hydroxyquinazoline (0.53 g) was reacted with cyclohexanol 
to give 7-benzyloxy-4^2-chloro-5-methoxyanito (0.25 g); 

NMR Spectrum : (DMSOd 6 and CF3CO2D) 1.3-1.4 (m, 1H), 1.4-1.55 (m, 2H), 1.55-1.65 (m, 
5 1H), 1.7-1.85 (m, 4H), 2.15 (m, 2H), 3.82 (s, 3H), 4.95 (m, 1H), 5.4 (s, 2H), 7.0 (d, 1H), 7.05 
(m, 1H), 7.2 (s, 1H), 7.4-7.65 (m, 7H), 8.9 (s, 1H); Mass Spectrum : M+H* 490 and 492. 

Using an analogous procedure to that described in Example 20, 7-benzyloxy- 

4- (2-chloro- 5 -methoxyanilino)-5 -cyclohexyloxyquinazoline was reacted with trifluoroacetic 
acid to give 4-(2<hloro-5-methoxyanilino)-5-cycto^ NMR 

10 Spectrum : pMSOd* and CF3CO2D) 1.2-1.35 (m, 1H), 1.4-1.55 (m, 2H), 1.55-1.65 (m, 1H), 
1.7-1.85 (m, 4H), 2.15 (m, 2H), 3.82 (s, 3H), 4.85 (m, 1H), 6.8 (s, 1H), 7.0 (s, 1H), 7.05 (m, 
1H), 7.55 (d, 1H), 7.6 (d, 1H), 8.82 (s, 1H); Mass Spectrum : M+H* 400 and 402. 
[22] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product, obtained as the free base, gave the following data : NMR Spectrum : (CDCI3) 1 .65- 

15 1.75 (m, 2H), 1.75-1.8 (m, 2H), 1.8-1.9 (m, 4H), 2.05-2.18 (m, 4H), 2.65 (m, 4H), 2.98 (m, 
2H), 3.95 (s, 3H), 4.22 (m, 2H), 5.02 (m, 1H), 6.62 (d, 1H), 6.85 (d, 1H), 7.4 (s, 1H), 8.38 (s, 
1H), 8.55 (s, 1H), 9.8 (s, 1H); Mass Spectrum : M+H* 517 and 519. 

The 5-cyclopentyloxy-4-(2,4-dichloro-5-methoxya^ used 
as a starting material was prepared as follows :- 

20 Di-tert-butvl azodicarboxylate (1.1 g) was added portionwise to a stirred mixture 

5- hydroxy-7-methoxy-3,4-dihydroquinazolin-4-one (1 g), cyclopentanol (0.385 ml), 
triphenylphosphine (1.28 g) and methylene chloride (16 ml) which was maintained at ambient 
temperature using a water bath. The mixture was stirred at ambient temperature for 1 hour. A 
6M solution of hydrogen chloride in diethyl ether (4 ml) was added and the mixture was 

25 stirred at ambient temperature for 1 0 minutes. The resultant precipitate was isolated, washed 
with methylene chloride and with ethyl acetate and dried undo- vacuum. The product so 
obtained was stirred in methanol (16 ml) containing sodium hydroxide (0.28 g) at ambient 
temperature for 1 hour. The mixture was evaporated and the solid was triturated under water 
(20 ml) containing acetic acid (1 ml). The resultant precipitate was isolated, washed in turn 

30 with water, ethyl acetate and diethyl ether. There was thus obtained 5-cyclopentyloxy- 

7-methoxy-3,4^ydtoquinazoline-4-one (0.52 g); NMR Spectrum : (GDCI3) 1.55 (br s, 2H), * 

I. 75 (m, 4H), 1.9 (m, 2H), 3.85 (s, 3H), 4.9 (br s, 1H), 6.5 (s, 1H), 6.62 (s, 1H), 7.9 (s, 1H), 

I I . 62 (br s, 1H); Mass Spectrum : M+H* 261 .5. 
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The materia] so obtained was mixed with potassium carbonate (0.414 g) and 
N-methylpyirolidin-2-one (10 ml) and thiophenol (0.306 ml) was added. The resultant 
mixture was stirred and heated to 175°C for 30 minutes. The mixture was evaporated and the 
residue was poured into water (20 ml) containing acetic acid (1 ml). The resultant precipitate 
5 was isolated, washed with ethyl acetate and dried under vacuum to give 5-cyclopentyloxy- 
7«hydroxy-3,4-dihydroquina2olin-4-one (0.4 g); NMR Spectrum : (DMSOdk) 1.6 (m, 2H), 1.8 
(m, 4H), 1.9 (m, 2H), 4.8 (br s, 1H), 6.38 (s, 1H), 6.5 (s, 1H), 7.8 (s, 1H), 10.35 (s, 1H), 1 1.5 
(br s, 1H); Mass Spectrum: M+H* 247.5. 

A mixture of 5-cyclopentyloxy^7-hydroxy-3,4-dihydroquinazolin-4-one (13 g), acetic 

10 anhydride (25 ml) and pyridine (21 ml) was stirred and heated to 100°C for 1 hour. The 
mixture was evaporated and the residue was dissolved in a mixture of water (70 ml) and 
methanol (70 ml) and stirred at 15°C for 30 minutes. The methanol was evaporated and the 
resultant precipitate was isolated, washed with water and dried under vacuum to give 
7-a(^toxy-5-cyclopentyloxy-3,4-dfliydroquinazolin-4-one (12.2 g); NMR Spectrum : 

15 (DMSOdfi) 1.6 (br s, 2H), 1.8 (m, 4H), 1.92 (m, 2H), 2.3 (s, 3H), 4.9 (m, 1H), 6.8 (s, 1H), 6.9 
(s, 1H), 7.95 (s, 1H), 1 1 .9 (br s, 1H); Mass Spectrum : M+H* 289.6. 

Using an analogous procedure to that described in the last paragraph of Note [9] in 
Example 15, 7-acetoxy-5^yclopentyloxy-3,4-dihydroquinazolin-4-one (5 g) was reacted with 
carbon tetrachloride and triphenylphosphine to give 7-acetoxy-4-chloro- 

20 5-cyclopentyloxyquinazoline (5.3 g); NMR Spectrum : (CDC1 3 ) 1.65-1.8 (m, 2H), 1.8-2.05 (m, 
4H), 2.1 (m, 2H), 2.4 (s, 3H), 4.95 (m, 1H), 6.78 (d, 1H), 7.35 (d, 1H), 8.9 (s, 1H); Mass 
Spectrum : M+H* 307 and 309. 

A mixture of a portion (1 g) of the material so obtained, 2,4-dicUoro-5-methoxyaniline 
hydrochloride (0.82 g), triethylamine (0.408 ml) and isopropanol (6 ml) was stirred and heated 

25 to 80°C for 1.5 hours. Hie precipitate was isolated, washed in turn with isopropanol, ethyl 
acetate and diethyl ether and dried under vacuum to give 7-acetoxy-5-cyclopentyloxy- 
4K2,4-dichloro-5-methoxyairilino)quina2X)line (1.2 g); NMR Spectrum : (DMSOd*) 1.6-1.8 (m, 
4H), 1.95-2.2 (m, 4H), 2.4 (s, 3H), 3.9 (s, 3H), 525 (br s, 1H), 7.3 (s, 2H), 7.82 (s, 1H), 7.9 (s, 
1H), 8.82 (s, 1H), 1032 (s, 1H); Mass Spectrum : M+H* 462 and 464. 

30 A mixture of the material so obtained and a saturated methanolic ammonia solution 

(20 ml) was stirred at ambient temperature-for 4 hours. The mixture was evaporated and the 
residue was triturated under water. The resultant solid was isolated and dried under vacuum to 
give 5-cyclopentyloxy-4-(2,4-dicMoro-5-methox (1 g); NMR 
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Spectrum : (DMSOd 6 ) 1.6-1.8 (m, 4H), 1.95 (in, 2H), 2.0-2.15 (m, 2H), 3.9 (s, 3H), 5.15 (m, 
1H), 6.7 (s, 2H), 7.7 (s, 1H), 8.3 (s, 1H), 8.4 (s, 1H), 9.7 (s, 1H), 10.5-10.7 (br s, 1H); Mass 
Spectrum: M+H* 420 and 422. 

[23] The free base product gave the following data : NMR Spectrum : (DMSOdk and 
5 CF3CO2D) 1 .5 (d, 6H), 2.2-2.3 (m, 2H), 3.15 (t, 2H), 3.3-3.4 (m, 2H), 3.52 (d, 2H), 3.7 (m, 

2H), 3.8 (s, 3H), 4.02 (d, 2H), 4.3 (t, 2H) t 5.1-5.2 (m, 1H), 6.9 (s, 1H), 7.0 (m, 2H), 7.55 (d, 

1H), 7.65 (s, 1H), 8.9 (s, 1H); Mass Spectrum : M+H* 487 and 489. 

[24] The free base product gave the following data : NMR Spectrum : (DMSOdk) 1 .5 (d, 

6H), 1.95 (m, 2H), 2.18 (s, 3H), 2.2-2.6 (m, 10H), 3.8 (s, 3H), 4.2 (t, 2H), 5.1 (m, 1H), 6.75- 
10 6.85 (m, 3H), 7.48 (d, 1H), 8.2 (s, 1H), 8.5 (s, 1H), 10.0 (s, 1H); Mass Spectrum : M+H* 500 

and 502. 

[25] The reaction mixture was stirred at ambient temperature for 2 hours. The free base 
product gave the following data : NMR Spectrum: (DMSOd*) 1.7 (br s, 4H), 1.8-1.95 (m, 2H), 
2.15 (d, 2H), 2.55 (br s, 4H), 2.85 (m, 2H), 3.55 (m, 2H), 3.95 (m, 2H), 4.22 (m, 2H), 5.05 (m, 
15 1H), 6.15 (s, 2H), 6.75 (d, 1H), 6.85 (d, 1H), 6.9-7.0 (m, 2H), 8.1 (d, 1H), 8.5 (s, 1H), 9.85 (s, 
lift: Mass Spectrum : M+H* 479. 

The 4-(2,3-me%lene(Uoxyanilino)-7-hy<fr^ 
used as a starting material was prepared as follows :- 
A mixture of 7-acetoxy-5-tetrahydropyran-4-yl^ 
20 (3.04 g), diisopropylethylamine (4.34 ml), phosphoryl chloride (1 .02 ml) and 

1,2-dichloroethane (60 ml) was stirred and heated to 80°C for 2 hourc. The mixture was 
evaporated to give 7-acetoxy^hloro-5-tetrahydropyran-4-yloxyquinazoline which was used 
without further purification. 

A mixture of the material so obtained, 2,3-methylenedioxyaniline (1 .5 g) and 
25 isopropanol (20ml) was stirred and heated to 80°C for 1 hour. The mixture was cooled to 
ambient temperature and the resultant solid was isolated, washed in turn with isopropanol and 
diethyl ether and dried under vacuum. There was thus obtained 7-acetoxy- 
4-(2,3-methylenedioxyanilino)-5-tetrah^ hydrochloride (3.6 g); 

NMR Spectrum : (DMSOd$) 1.9-2.05 (m, 2H), 2.1-2.25 (m, 2H), 2.4 (s, 3H), 3.55 (m, 2H), 
30 3.98 (m, 2H), 5.1 (m, 1H), 6.2 (s, 2H), 6.95-7.05 (m, 2H), 7.32 (s, 1H), 7.5 (s, 1H), 7.62 (m, 

. lHl 9.0 fs. lffl: Mass Spectrum : M+H* 424. 

Using an analogous procedure to that described in the last paragraph of 
Note [22] immediately above, 7-acetoxy-4-(2,3-methylenedioxyanilino)- 



WO 03/045395 PCT/GB02/05222 

-125- 

54etrahydropyran-4-yloxyquinazoline was reacted with a saturated methanolic amm onia 
solution to give 4-(2^-methylenedioxyanilino)-7-hydroxy-5-tetr^ 

4- yloxyquinazoline; NMR Spectrum: (DMSOd 6 ) 1 .8-1 .95 (m, 2H), 2.1-2.2 (m, 2H), 3.52 (m, 
2H) , 3.8 (s, 3H), 3.9 (m, 2H), 4.95 (m, 1H), 6.7 (s, 1H), 6.75 (d, 1H), 6.85 (s, 1H), 7.6 (d, 

5 1H), 7.88 (s, 1H), 8.4 (s, 1H), 9.65 (s, 1H), 10.6 (br s, 1H); Mass Spectrum : M+H* 382. 
[26] The reaction mixture was stirred at ambient temperature for 2 hours. The free base 
product gave the following data : NMR Spectrum : (DMSOd*) 1.7 (br s, 4H), 1.75-1.9 (m, 2H), 
1.9-2.0 (m, 2H), 2.15 (d, 2H), 2.5 (br s, 4H), 2.6 (m, 2H), 3.55 (m, 2H), 3.9 (m, 2H), 4.18 (m, 
2H), 5.0 (m, 1H), 6.1 (s, 2H), 6.72 (d, 1H), 6.8 (s, 1H), 6.9 (m, 2H), 8.08 (d, 1H), 8.5 (s, 1H), 
10 8.82 (s. lffl: Mass Snectnim : M+H+ 493. 

[27] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in isopropanol to give 4-(2-bromo- 

5- methoxyamlmo>5-piperidin^yloxy-^ dihydrochloride, a 
portion of which was converted to the free base using an analogous procedure to that 

15 described in Example 3. The free base gave the following data : NMR Spectrum : (CDCI3) 
1.85-2.0 (m, 2H), 2.25 (d, 2H), 2.78 (m, 2H), 3.2 (m, 2H), 3.85 (s, 3H), 4.65 (m, 1H), 5.2 (s, 
2H), 6.62 (s, 1H), 6.65 (m, 1H), 6.92 (d, 1H), 7.38 (m, 1H), 7.5 (d, 1H), 7.82 (d, 1H), 7.92 (d, 
1H), 8.55 (s, 1H), 8.65 (d, 1H), 8.75 (s, 1H), 9.72 (s, 1H); Mass Spectrum : M+H* 536 and 
538. 

20 [28] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product gave the following data : NMR Spectrum : (CDC1 3 ) 1.8-1.9 (m, 4H), 1.95-2.1 (m, 2H), 
2.12 (d, 2H), 2.68 (br s, 4H), 3.0 (t, 2H), 3.58 (t, 2H), 3.98 (s, 3H), 4.08 (in, 2H), 4.25 (t, 2H), 
4.72 (m, 1H), 6.8 (d, 1H), 6.9 (d, 1H), 7.42 (s, 1H), 8.4 (s, 1H), 8.6 (s, 1H), 9.9 (s, 1H); Mass 
Spectrum : M+H* 533 and 535. 

25 The 4-(2,4-dichloro-5-methoxyanilino)-7-hydroxy-5-tetrahydropyran- 

4-yloxyquinazoline used as a starting material was prepared as follows > 

A mixture of 7-acetoxy-4<hloro-5-tetrahydropyran-4-yloxyqiiinazoline (prepared from 
, 7-acetoxy-5-tetrahydropyi^-4-yloxy-3,4-dihydroquina2olin-4-one (3.04 g) and phosphoryl 
chloride), 2,4-dichloro-5-methoxyaniline (2.1 g) and isopropanol (20ml) was stirred and 

30 heated to 80°C for 1 hour. The mixture was cooled to ambient temperature and the resultant 
solid was isolated, washed in turn with isopropanol and diethyl ether and dried under vacuum. 
There was thus obtained 7-acetoxy-4-(2,4-dichloro-5-methoxyanilino)-5-teti^ydropyran- 
4-yloxyquinazoline hydrochloride (3.5 g); NMR Spectrum : (DMSOd 6 and CF3CO2D) 1.9-2.1 
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(m, 2H), 2.15 (d, 2H), 2.4 (s, 3H), 3.52 (t, 2H), 3.9 (s, 3H), 3.95 (m, 2H), 5.1 (m, 1H), 7.4 (d, 
1H), 7.55 (d, 1H), 7.78 (s, 1H), 7.95 (s, 1H), 8.95 (s, 1H); Mass Spectrum : M+H* 478 and 
480. 

Using an analogous procedure to that described in the last paragraph of 
5 Note [22] immediately above, 7-a<»toxy-4-(2,4-dichloro-5-methoxyanilino)- 

5-tetrahydropyran-4-yloxyquinazoline was reacted with a saturated methanolic ammonia 
solution to give 4-(2,4-dicldoro-5-memoxyanilmo)-7-hydroxy-5-tetrahydropyran- 
4-yloxyquinazoline; NMR Spectrum : pMSOde) 1.75-1.9 (m, 2H), 2.18 (d, 2H), 3.52 (t, 2H), 
3.9 (s, 3H), 3.95 (m, 2H), 4.95 (m, 1H), 6.7 (d, 1H), 6.82 (d, 1H), 7.7 (s, 1H), 8.35 (s, 1H), 

10 8.42 (s, 1H), 9.85 (s, 1H), 10.5-10.7 (br s, 1H); Mass Spectrum : M+H* 436 and 438. 
[29] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product gave the following data : NMR Spectrum : (CDC1 3 ) 1 .85 (br s, 4H), 2.0-2.15 (m, 4H), 
2.25 (d, 2H), 2.6 (br s, 4H), 2.68 (t, 2H), 3.6 (t, 2H), 3.96 (s, 3H), 4.08 (m, 2H), 4.18 (t, 2H), 
4.75 (m, 1H), 6.6 (d, 1H), 6.88 (d, 1H), 7.45 (s, 1H), 8.4 (s, 1H), 8.6 (s, 1H); Mass Spectrum: 

15 M+H* 547 and 549. 

[30] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product gave the following data : NMR Spectrum : (CDCI3) 1.4-1.5 (m, 2H), 1.5-1.75 (m, 6H), 
2.0-2.1 (m, 2H), 2.25 (d, 2H), 2.52 (br s, 4H), 2.85 (t, 2H), 3.58 (m, 2H), 3.96 (s, 3H), 4.08 
(m, 2H), 4.25 (t, 2H), 4.75 (m, 1H), 6.65 (d, 1H), 6.68 (d, 1H), 7.25 (s, 1H), 8.4 (s, 1H), 8.58 

20 (s, 1H), 9.85 (s, 1H); Mass Spectrum : M+H* 547 and 549. 

[31] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product gave the following data : NMR Spectrum : (CDCI3) 1.98-2.12 (m, 4H), 2.22 (d, 2H), 
2.32 (s, 3H), 2.5 (br s, 2H), 2.65 (br s, 2H), 2.9 (t, 2H), 3.6 (m, 2H), 356 (s, 3H), 4.08 (m, 
2H), 4.25 (t, 2H), 4.75 (m, 1H), 6.61 (d, 1H), 6.86 (d, 1H), 7.42 (s, 1H), 8.4 (s, 1H), 8.6 (s, 

25 1 H), 9.85 (d, 1H); Mass Spectrum : M+H* 562 and 564. 

[32] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product gave the following data : NMR Spectrum : (CDC1 3 ) 2.0-2.1 (m, 2H), 2.22 (d, 2H), 2.6 
(m, 4H), 2.9 (t, 2H), 3.6 (m, 2H), 3.8 (m, 4H), 3.98 (s, 3H), 4.08 (m, 2H), 4.25 (t, 2H), 4.75 
(m, 1H), 6.62 (d, 1H), 6.88 (d, 1H), 7.42 (s, 1H), 8.4 (s, 1H), 8.6 (s, 1H), 9.9 (s, 1H); Mass 

30 S^ecbiim: M+'H* 549 and 551. 

[33] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
product gave the following data : Mass Spectrum : M+H* 590 and 592. 
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The (2S}~ 1 -(2-hydroxy ethyl)-N-methylprolinamide used as a starting material was 
obtained as follows :- 

A mixture of l-(tert-butoxycaibonyl)-L-proline (5.4 g), l-(3^iime%laminopropyi)~ 
3-ethylcarbodiimide (5.3 g), methylamine hydrochloride (2.2 g), 4-dimethylaminopyridine 

5 (3 g) and methylene chloride (50 ml) was stirred at ambient temperature for 16 hours. The 
resultant mixture was poured in water and the organic layer was separated, washed in turn 
with a 1M aqueous potassium hydrogen sulphate solution, a saturated aqueous sodium 
bicarbonate solution and brine, dried over magnesium sulphate and evaporated. There was 
thus obtained l-(tert-butoxvcarbonvl>-N-methvl-L-prolinamide (5.6 g); Mass Spectrum : 

10 M+H*229. 

A mixture of a portion (4.4 g) of the material so obtained and trifluoroacetic acid 
(10 ml) was stirred at ambient temperature for 2 hours. The mixture was evaporated and the 
residue was triturated under diethyl ether. The resultant solid was isolated, washed with 
diethyl ether and dried under vacuum. There was thus obtained to give N-methyl- 

15 L-prolinamide trifluoroacetic acid salt (3.7 g); NMR Spectrum : (DMSOd 6 and CF3CO2P) 
1.85-2.05 (m, 3H), 2.2-2.3 (m, 1H), 2.73 (s, 3H), 3.2-3.4 (m, 2H), 4.2 (m, 1H). 

A mixture of a portion (2.5 g) of the material so obtained, 2-bromoethanol (2.15 ml), 
potassium carbonate (5.5 g) and acetonitrile (20 ml) was stirred and heated to reflux for 
18 hours. The mixture was cooled to ambient temperature, filtered and evaporated and the 

20 residue was purified by column chromatography on silica using a 49:1 mixture of methylene 
chloride and a saturated methanolic ammonia solution as eluent. There was thus obtained 
(2S)-l-(2-hydroxyethyl)-N-methylprolinamide (0.5 g); NMR Spectrum : (CDCI3) 1.6-2.0 (m, 
4H), 2.1-2.3 (m, 1H), 2.3-2.45 (m, 1H), 2.6-2.7 (m, 1H), 2.85 (d, 3H), 2.8-2.9 (m, 1H), 3.1-3.2 
(m, 1H), 3.2-3.3 (m, 1H), 3.6-3.8 (m, 2H); Mass Spectrum : M+H* 173. 

25 [34] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
product gave the following data : Mass Spectrum : M+H* 576 and 578. 

The (2S)-l-(2-hydroxyethyl)prolinamide used as a starting material was prepared by 
the reaction of L-prolinamide and 2-bromoethanol using an analogous procedure to that 
described in Note [33] immediately above. There was thus obtained the required starting 

30 material; NMR Spectrum : (CDC1 3 ) 1.6-2.0 (m, 4H), 2.1-2.25 (m, 1H), 2.35-2.45 (m, 1H), 2.6- 
2.7 (m, 1H), 2.8-3.0 (m, 1H), 3.1 (m, 1H), 3.2-3.3 (m, 1H), 3.6-3.8 (m, 2H), 5.6 (br s, 1H), 7.4 ■ 
(br s, 1H); Mass Spectrum : M+H* 159. 
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[35] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
product gave the following data : Mass Spectrum : M+H* 646 and 648. 

The (2S)-l-(2-hydroxyethyl)-2-morpholinocaAonylpytroh used as a starting 
material was prepared as follows :- 

5 Using analogous procedures to those described in Note [33] immediately above, 

l-(tCTt-butoxycaibonyl>l^proline was reacted with morpholine to give 
(2S)-l-(tert-butoxvcaAonylV2-m^ which was deprotected and 

reacted with 2-bromoethanol. There was thus obtained the required starting material; NMR 
Spectrum : (CDC1 3 ) 1.7-2.0 (m, 4H), 2.1-2.2 (m, 1H), 2.4-2.5 (m, 1H), 2.6-2.7 (m, 1H), 2.8-2.9 

10 (m T 1H). 3.3-3.4 (m. 2H). 3.4-3.8 (m lOHV Mass Spectrum : M+H* 229. 

[36] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
product gave the following data : Mass Spectrum : M+H* 659 and 661. 

The (2S>l-(2-hydroxyethyl)-2-(4-me^ used as a 

starting material was prepared as follows :- 

15 Using analogous procedures to those described in Note [33] immediately above, 

1 -f tert-butoxvcarbon\dVL-proline was reacted with 1-methylpiperazine to give 
(2SVl-ftert-butoxvcarbonviy2-^ which was 

deprotected and reacted with 2-bromoethanol. There was thus obtained the required starting 
material; NMR Spectrum : (CDC1 3 ) 1.7-2.05 (m, 4H), 2.1-2.25 (m, 1H), 2.32 (s, 3H), 2.35-2.5 

20 (m, 4H), 2.6-2.7 (m, 1H), 2.8-2.9 (m, 1H), 3.3-3.7 (m, 8H), 4.15 (br s, 1H); Mass Spectrum : 
M+H f 242. 

[37] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
product gave the following data : Mass Spectrum : M+H* 630 and 632. 

The (2S)-l-(2-hydroxyethyl)-2-(pynx>tfd as a starting 

25 material was prepared as follows :- 

Using analogous procedures to those described in Note [33] immediately above, 
1 -f tert-butoxvcarbonvlVI^proline was reacted with pyrrolidine to give 
(2S>l-(tert-butoxvcaftonvl>2-foy^^ which was deprotected 

and reacted with 2-bromoethanol. There was thus obtained the required starting material; 

30 NMR Spectrum : (CDC1 3 ) 1.7-2.05 (m, 8H), 2.1-2.3 (m, 1H), 2.4-2.5 (m, 1H), 2.55-2.7 (m, 
1H), 2.8-2.9 (m, 1H), 3.2-33 (m, 2H), 3.4-3.7 (m, 5H), 4.1 (br s, 1H); Mass Spectrum: 
M+H* 213. 
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[38] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
product gave the following data : Mass Spectrum : M+H* 644 and 646. 

The (2S)-l-(2-hydroxyethy])-2-piperidinocarbonylp)iroUdine used as a starting 
material was prepared as follows :- 
5 Using analogous procedures to those described in Note [33] immediately above, 

1 -( tert-butoxvcarixmyfl- L-proline was reacted with piperidine to give 
(2S>l-(t^-butoxycarbonyl>2-pi^ was deprotected and 

reacted with 2-bromoethanol. There was thus obtained the required starting material; NMR 
Spectrum : (CDC1 3 ) 1.5-1.9 (m, 10H), 1.9-2.0 (m, 1H), 2.1-2.2 (m, 1H), 2.4-2.5 (m, 1H), 
10 2.55-2.65 (m, 1H), 2.8-2.9 (m, 1H), 3.3-3.7 (m, 6H), 4.3 (br s, 1H); Mass Spectrum : 
M+H*227. 

[39] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
product gave the following data : Mass Spectrum : M+H* 547 and 549. 

The (2R>l-(2-hydroxyethyl)-2-methylpyiTolidme used as a starting material was 

15 obtained as follows :- 

A mixture of (2R)-2-methylpyrrolidine (0.853 g), 2-bromoethanol (1.1 ml), potassium 
carbonate (2.8 g) and acetonitrile (10 ml) was stirred and heated to reflux for 18 hours. The 
mixture was filtered and the filtrate was evaporated The resultant residue was purified by 
column chromatography on silica using a 49:1 mixture of methylene chloride and a saturated 

20 methanolic ammonia solution as eluent. There was thus obtained (2R)-1 -(2-hydroxyethyi}- 
2-methyipyrrolidine (0.35 g); NMR Spectrum : (CDCI3) 1.1 (d, 3H), 1.3-1.5 (m, 1H), 1.6-1.8 
(m, 3H), 1.95 (m, 1H), 2.15 (m, 1H), 2.28 (m, 1H), 2.4-2.5 (m, 1H), 2.95-3.05 (m, 1H), 3.2 
(m, lH) f 3.5-3.8 (m, 2H); Mass Spectrum : M+H* 130. 

[40] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
25 product gave the following data : Mass Spectrum : M+H* 577 and 579. 

The (2S)-l-(2-hydroxyethyl)-2-methoxymethylpyrrolidine used as a starting material 
was obtained as follows :- 

Using an analogous procedure to those described in Note [39] immediately above, 
(2S)-2-methoxymethylpynolidine was reacted with 2-bromoethanol to give 
30 (2S>1 -(2-hydroxyeth>1>2-methoxymethylpyiTolidine; NMR Spectrum : (CDC1 3 ) 1 .5-1 .65 (m, 
1H), 1.65-1.8 (m ; 2Hfc U-2.0 (m, 2H), 2.3 (m, 1H), 2.6 (m, 1H), 2.8 (m, 1H), 2.95-3,05 (m, - 
1H), 3.17 (m, 1H), 3.3 (t, 1H), 3.35 (t, 1H), 3.37 (s, 3H), 3.5-3.7 (m, 2H). 
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[41] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 

product gave the following data : Mass Spectrum : M+H* 557 and 559. 

[42] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 

product gave the following data : Mass Spectrum : M+H* 527 and 529. 
5 [43] The reaction mixture was stiired at ambient temperature for 3 hours. The reaction 

product gave the following data : Mass Spectrum : M+H* 527 and 529. 

[44] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 

product gave the following data : Mass Sp ectrum- M+H* 533 and 535. 

[45] (2Sy 1 -(2-Hydroxyethyl>N-methylprolinamide was used as a starting material and the 
10 reaction mixture was stirred at ambient temperature for 3 hours. The reaction product gave 

the following data : Mass Spectrum : M+H* 600 and 602. 

[46] (2 Sy 1 -(2-Hydroxyethyl)-2-morpholinocarbonylpyrrohdine was used as a starting 
material and the reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
product gave the following data : Mass Spectrum : M+H* 658 and 660. 

15 [47] (2S)-l-(2-Hydroxyethyl)-2-(4-me was used as a 

starting material and the reaction mixture was stirred at ambient temperature for 3 hours. The 
reaction product gave the following data : Mass Spectrum : M+H 4 671 and 673. 
[48] (2S)- 1 -(2-Hydroxyethyl)-2-(pyiToUdin- 1 -yicarbonyl)pyrrolidine was used as a starting 
material and the reaction mixture was stirred at ambient temperature for 3 hours. The reaction . 

20 product gave the following data : Mass Spectrum : M+H* 642 and 644. 

[49] (2Sy 1 -(2-Hydroxyethyl)-2-piperidinocarbonylpyrrolidme was used as a starting 
material and the reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
product gave the following data : Mass Spectrum : M+H* 656 and 658. 
[50] (2S)-l-(2-Hydroxyethyl)prolinamide was used as a starting material and the reaction 

25 mixture was stirred at ambient temperature for 3 hours. The reaction product gave the 
following data : Mass Spectrum : M+H* 588 and 590. 

[51] (2Ry 1 -(2-Hydroxyethyl>2-methylpyrroh"dine was used as a starting material and the 
reaction mixture was stirred at ambient temperature for 3 hours. The reaction product gave 
the following data : Mass Spectrum : M+H* 557 and 559. 
30 [52] (2S>-l-(2-Hydroxyethyl)-2-raethoxymethylpyrrolidine was used as a starting material 
and the reaction mixture was stirred at ambient temperature for 3 hours. The reaction product 
gave the following data : Mass Spectrum : M+H* 587 and 589. 
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[53] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
product gave the following data : Mass Sp ectrum- M+H* 537 and 539. 
[54] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
product gave the following data : Mass Spectrum : M+H* 537 and 539. 

5 [55] The reactants were 5-fN-ftert-butoxvcaibonYl)piperidm^ 

2,3-methylenedioxyanilmo)-7-hydmxyquina2oline and isopropanoL The reaction mixture was 
stirred at ambient temperature for 1 hour. Thereafter, a 6M solution of hydrogen chloride in 
diethyl ether was added and the reaction mixture was stirred at ambient temperature for 
1 hour. The resultant precipitate was isolated, washed with ethyl acetate and diethyl ether and 

10 dried. There was thus obtained the required product, 4-(6-chloro-2,3-methylenedioxyanilmo)- 
7-isopropoxy-5-piperidin-4-yloxyquinazoline; NMR Spectrum : (CDCI3) 1.4 (d, 6H), 1.8-1.9 
(m, 2H), 2.25 (m, 2H), 1.75-1.85 (m, 2H), 3.1-3.2 (m, 2H), 4.7 (m, 1H), 4.72 (m, 1H), 6.05 (s, 
2H), 6.5 (d, 1H), 6.7 (d, 1H), 6.82 (d, 1H), 6.98 (d, 1H), 8.5 (s, 1H), 9.32 (s, 1H); Mass 
Spectrum : M+H* 457 and 459. 

1 5 The 5-|N' ftert -butoxvcajbonvlViperidin-4-vloxy]-4-(6-chloro- 

2,3 -methyl enedioxyanilino)-7-hydroxyquinazo line used as a starting material is described in 
Example 35 hereinafter. 

[56] The reactants were 5 -[N-(tert-butoxycarbonyl)piperidin-4-yloxy] -4-(6-chloio- 
2,3-methylenedioxyanilino)-7-hydroxyquinazoline and ethanol. The reaction mixture was 

20 stirred at ambient temperature for 1 hour. Thereafter, a 6M solution of hydrogen chloride in 
diethyl ether was added and the reaction mixture was stirred at ambient temperature for 
1 hour. The resultant precipitate was isolated, washed with ethyl acetate and diethyl ether and 
dried. There was thus obtained the required product, 4-(6-cWoro-2,3-methylenedioxyamlino)- 
7-ethoxy-5-piperidin-4-yloxyquinazoline; NMR Spectrum : (CDCI3) 1.45 (t, 3H), 1.7-1.9 (m, 

25 2H), 2.1-2.25 (m, 2H), 2.7-2.8 (m, 2H), 3.05-3.2 (m, 2H), 4.12 (q t 2H), 4.6 (m, 1H), 6.02 (s, 
2H), 6.48 (d, 1H), 6.7 (d, 1H), 6.8 (d, 1H), 6.92 (d, 1H), 8.5 (s, 1H), 9.3 (s, 1H); Mass 
Spectrum : M+H 4 443 and 445. 

[57] The reactants were 5-[N-(tert-butoxycarbonyl)piperidin-4-yloxy]-4-(6-chloro- 
2,3-methylenedioxyanilino)-7-hydroxyquinazoline and isobutanol. The reaction mixture was 
30 stirred at ambient temperature for 1 hour. Thereafter, a 6M solution of hydrogen chloride in 
diethyl ether was added and the reaction mixture was stirred at ambient temperature for 
1 hour. The resultant precipitate was isolated, washed with ethyl acetate and diethyl ether and 
dried There was thus obtained the required product, 4-(6-chloro-2,3-methylenedioxyanilino)- 



WO 03/045395 



-132- 



PCT/GB02/05222 



7-isobutoxy-5-piperidin-4-yloxyquinazoline; NMR Spectrum : (CDCI3) 1.05 (d, 6H), 1.8-1.9 
(m, 2H), 2.12 (m, 1H), 2.2-2.3 (m, 2H), 2.75-2.9 (m, 2H), 3.1-3.2 (m, 2H), 4.85 (d, 2H), 4.65 
(m, 1H), 6.05 (s, 2H), 6.5 (d, 1H), 6.7 (d, 1H), 6.8 (d, 1H), 6.95 (d, 1H), 8.5 (3, 1H), 9.32 (s, 
1H); Mass Spectrum : M+H* 471 and 473. 
5 [58] The reactants were 5-p4-ftert-butoxycarbonyl)piperidiD-4>yloxy]^6-(^oi^ 
2,3"methylenedioxyanilino)-7-hydroxyquinazoline and 2-fluoroethanol. The reaction mixture 
was stirred at ambient temperature for 1 hour. Thereafter, a 6M solution of hydrogen chloride 
in diethyl ether was added and the reaction mixture was stirred at ambient temperature for 
1 hour. The resultant precipitate was isolated, washed with ethyl acetate and diethyl ether and 

10 dried. There was thus obtained the required product, 4-(6-chloro-2,3-methylenedioxyanilino)- 
7-(2-fluoroethoxy)-5-piperidin-4-yloxyquinazoline; NMR Sper.tnirw (CDCI3) 1.8-2.0 (m, 2H), 
2.2-2.3 (m, 2H>, 2..8-2.9 (m, 2H), 3.1-3.3 (m, 2H), 4.3 (ra, 1H), 4.4 (m, 1H), 4.7 (m, 1H), 4.8 
(m, 1H), 4.9 (m, 1H), 6.08 (s, 2H), 6.6 (d, 1H), 6.75 (d, 1H), 6.82 (d, 1H), 7.0 (d, 1H), 8.55 (s, 
1H), 9.35 (s, 1H); Mass Spectrum : M+H* 461 and 463. 

15 [59] (2R,5R)- 1 -(2-Hydroxyethyl>2,5-dimethoxymethylpyrrolidine was used as a starting 
material and the reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride 
salt. A portion thereof was treated with a saturated methanolic ammonia solution, the mixture 
was filtered and the filtrate evaporated to give the free base which gave the following data : 

20 NMR Spectrum : (CDC1 3 ) 1.6-1.7 (m, 4H), 1.9-2.1 (m, 2H), 2.22 (m, 2H), 3.15-3.5 (m, 8H), 
3.33 (s, 6H), 3.6 (m, 2H), 4.08 (m, 2H), 4.12 (m, 2H), 4.75 (m, 1H), 6.05 (s, 2H), 6.58 (d, 1H), 
6.7 (d, 1H), 6.9 (d, 1H), 6.95 (m, 1H), 8.1 (d, 1H), 8.6 (s, 1H), 9.75 (s, 1H); Mass Spectrum : 
M+1^567. i 

[60] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
25 product was purified by column chromatography on silica using a 24:1 mixture of methylene 
chloride and a saturated methanolic ammonia solution as eluent The resultant product gave 
the following data : Mass Spectrum : M+H* 503. 

[61] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
product was purified by column chromatography on silica using increasingly polar mixtures of 
30 methylene chloride and a saturated methanolic ammonia solution as eluent The resultant 
product gave the following data : Mass Spectrum : M+H* 473. • 
[62] The reaction mixture was stirred at ambient temperature for 3 hours. The reaction 
product was purified by column chromatography on silica using increasingly polar mixtures of 
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methylene chloride and a saturated methanolic ammonia solution as eluent The resultant 
product gave the following data : Mass Spectrum : M+H* 473. 

[63] (2S> 1 -(2-Hydn)xyeth)i>N-methylprolinainide was used as a starting material and the 

reaction mixture was stirred at ambient temperature for 3 hours. The reaction product gave 
5 the following data : Mass Spectrum : M+H* 536. 

[64] (2S)-l-(2-Hydroxyethyl>2-moipto was used as a starting 

material and the reaction mixture was stirred at ambient temperature for 3 hours. The reaction 

product gave the following data : Mass Spectrum : M+H* 592. 

[65] (2S>l-(2-Hydroxyethyl)-2-(4-meto^ 
10 starting material and the reaction mixture was stirred at ambient temperature for 3 hours. Hie 

reaction product gave the following data : Mass Spectrum : M+H* 605. 

[66] (2S>H2-Hydrox^%l>2-(pyirolid^ was used as a starting 

material and the reaction mixture was stirred at ambient temperature for 3 hours. The reaction 

product gave the following data : Mass Spectrum : M+H* 576. 
15 [67] (2S)-1 <2-Hydroxyethyl>2-piperidinocaitonylpyrrolidine was used as a starting 

material and the reaction mixture was stirred at ambient temperature for 3 hours. The reaction 

product gave the following data : Mass Spectrum : M+H* 590. 

[68] (2S> 1 -(2-Hydroxyethyl)prolinainide was used as a starting material and the reaction 
mixture was stirred at ambient temperature for 3 hours. The reaction product gave the 
20 following data : Mass Spectrum : M+H* 522. 

[69] (2R)-l-(2-Hydroxyethyl>2-methyipyiTolidine was used as a starting material and the 
reaction mixture was stirred at ambient temperature for 3 hours. The reaction product gave 
the following data : Mass Spectrum : M+H* 493. 

[70] (2S> 1 -(2-Hydroxyethyl)-2-methoxymethylpyrrolidine was used as a starting material 
25 and the reaction mixture was stirred at ambient temperature for 3 hours. The reaction product 
gave the following data : Mass Spectrum : M+H* 523. 
[71] The reactants were 4-(6-chloro-2,3-methylenedioxyanilino)-7-hydroxy- 
54etrahydropyran*4-yloxyquinazoline and 1 -ftert-butoxvcarbonvl V 

4-(3-hydroxypropyl)piperazine and the reaction mixture was stirred at ambient temperature for 
30 2 hours. Thereafter, trifluoroacetic acid (1 ml) was added and the mixture was stirred at 

ambient temperature for 16 hours. The mixture was evaporated and the residue was triturated - 
under a saturated methanolic ammonia solution (1 ml). Methylene chloride was added and the 
mixture was filtered. The filtrate was evaporated and the residue was purified by column 
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chromatography on silica using a 97:3 mixture of methylene chloride and a saturated 
methanolic ammonia solution as eluent The material so obtained was treated with a 
6M solution of hydrogen chloride in diethyl ether. The precipitate was isolated, washed with 
diethyl ether and dried under vacuum to give the dihydrochloride salt (0.1 1 g) of the required 
5 product, a portion of which was converted to the free base using an analogous procedure to 
that described in Example 3. The free base gave the following data : NMR Spectrum : 
(CDC1 3 ) 1.9-2.1 (m, 4H), 2.2-2.3 (m, 2H), 2.3-2.5 (m, 4H), 2.55 (m, 2H), 2.91 (m, 4H), 3.65 
(m, 2H), 4.05 (m, 2H), 4.15 (m, 2H), 4.8 (m, 1H), 6.06 (s, 2H), 6.5 (d, 1H), 6.72 (d, 1H), 6.84 
(d, 1H), 6.97 (d, 1H), 8.5 (s, 1H), 9.26 (s, 1H); Mass Spectrum : M+H* 542 and 544. 

10 The4-(6-chloro-23-methylenedioxyanilino)-7-hydroxy-5-te • 

4-yloxyquinazoline used as a starting material was prepared as follows :- 

A mixture of 7-benzyloxy-4-(6-cMoro-23-methy^ 
4-yloxyquinazoline (Example 17[34], 0.2 g) and trifluoroacetic acid (2 ml) was stirred and 
heated to 80°C for 6 hours. The mixture was evaporated and the residue was triturated under a 

15 6M solution of hydrogen chloride in diethyl ether. The resultant solid was isolated, washed 
with diethyl ether and dried under vacuum. The solid was treated with a saturated methanolic 
ammonia solution. The mixture was filtered, the filtrate was evaporated and the residue was 
triturated under methylene chloride. The solid so obtained was washed with methylene 
chloride and dried under vacuum. There was thus obtained 4-(6-chloro-2,3- 

20 methylenedioxyamlino)-7-hydroxy-54etra^ (0.17 g); NMR 

Spectrum : (DMSOd*) 1.8-1 .9 (m, 2H), 2.05-2.2 (m, 2H), 3.5-3.6 (m, 2H), 3.8-3.9 (m, 2H), 
4.95 (m, 1H), 6.08 (s, 2H), 6.7 (d, 1H), 6.8 (d, 1H), 6.95 (d, 1H), 7.05 (d, 1H), 8.35 (s, 2H), 
9.32 (s, 1H), 10.8 (br s, 1H); Mass Spectrum : M-IT 414 and 416. 

The l-(tert-butoxycarbonyl)-4-(3-hydroxypropyl)piperazine used as a starting material 

25 was prepared using an analogous procedure to that described in European Patent Application 
No. 0388309 :- 

A mixture of 3-bromopropanol (25 ml), 1 -f tert-butoxvcarbopvOpiperazine (29 ml), 
potassium carbonate (83 g) and ethanol (200 ml) was stirred and heated to reflux for 20 hours. 
The mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and 
30 the residue was triturated under diethyl ether. The resultant mixture was filtered and the 
filtrate was evaporated. The residue was purified by distillation to give the required starting 
material as an oil. 
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[72] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride 
salt of the product, a portion of which was converted to the free base using an analogous 
procedure to that described in Example 3. The free base gave the following data : NMR 
5 Spectrum : (CDC1 3 ) 1.9-2.1 (m, 4H), 2.15-2.3 (m, 2H), 2.28 (s, 3H), 2.4-2.7 (m, 10H), 3.6-3.7 
(m, 2H), 4.0-4.1 (m, 2H), 4.15 (m, 2H), 4.75 (m, 1H), 6.05 (s, 2H), 6.5 (d, 1H)> 6.72 (d, 1H), 
6.83 (d, 1H), 6.97 (d, 1H), 8.52 (s, 1H), 9.26 (s f 1H); Mass Spectrum : M+H* 556 and 558. 
[73] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride 

10 salt of the product, a portion of which was converted to (he free base using an analogous 
procedure to that described in Example 3. The free base gave the following data : NMR 
Spectrum : (CDC1 3 ) 1.9-2.05 (m, 2H), 2.2-2.3 (m, 2H), 2.31 (s, 3H), 2.4-2.7 (m, 8H), 2.87 (m, 
2H), 2.55-2.7 (m, 2H), 3.95-4.05 (m, 2H), 4.25 (m, 2H), 4.75 (m, 1H), 6.05 (s, 2H), 6.55 (d, 
1H), 6.72 (d, 1H), 6.83 (d, 1H), 6.97 (d, 1H), 8.52 (s, 1H), 9.26 (s, 1H); Mass Spectrum : 

15 M+H* 542 and 544. 

[74] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride 
salt of the product, a portion of which was converted to the free base using an analogous 
procedure to that described in Example 3. The free base gave the following data : NMR 

20 Spectrum : (CDC1 3 ) 1 .4-1 .5 (m, 2H), 1 .6-1 .7 (m, 4H), 1 .9-2.05 (m, 2H), 2.2-2.3 (m, 2H), 2.5 
(br s, 4H), 2.82 (m, 2H), 3.62 (m, 2H), 4.05 (m, 2H), 4.22 (m, 2H), 4.75 (m, 1H), 6.05 (s, 2H), 
6.55 (d, 1H), 6.71 (d, 1H), 6.83 (d, 1H), 6.97 (d, 1H), 8.52 (s, 1H), 9.27 (s, 1H); Mass 

. Spectrum : M+H* 527 and 529. 

[75] The reactants were 4-(6<hloro-2,3-methylenedioxyanilino)-7-hydroxy- 

25 5-tetrahydropyran-4-yloxyquinazoline and N-(tert-butoxvcarbonvlV 

4-(2-hydroxyethyl)piperidine fJ. Med. Chem., 1994, 37, 2721) and the reaction mixture was 
stirred at ambient temperature for 2 hours. Thereafter, trifluoroacetic acid (1 ml) was added 
and the mixture was stirred at ambient temperature for 1 6 hours. The mixture was evaporated 
and the residue was triturated under a saturated methanolic ammonia solution (1 ml). 

30 Methylene chloride was added and the mixture was filtered. The filtrate was evaporated and 
the residue was purified by column chromatography on silica using a 97:3 mixture of 
methylene chloride and a saturated methanolic ammonia solution as eluent. The material so 
obtained was treated with a 6M solution of hydrogen chloride in diethyl ether. The precipitate 
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was isolated, washed with diethyl ether and dried under vacuum to give the required product; 
NMR Spectrum: (DMSOd« and CF3CQ2D) 1.35-1.5 (m, 2H), 1.75-1.95 (m, 5H), 2.0-2.15 (m, 
4H), 2.8-2.95 (m, 2H), 3.3 (d, 2H), 3.55 (m, 2H), 3.92 (m, 2H), 4.25 (m, 2H), 5.15 (m, 1H), 
6.14 (s, 2H), 6.94 (d, 1H), 7.04 (d, 1H), 7.13 (d, 1H), 7.1 5 (s, 1H), 8.84 (s, 1H); Mass 
5 Specttum:M+H + 527and529. 

[76] The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 
product was treated with 6M hydrogen chloride in diethyl ether to give the dihydrochloride 
salt of the product, a portion of which was converted to the free base using an analogous 
procedure to that described in Example 3. The free base gave the following data : NMR 

10 Spectrum: (CDCI3) 1.9-2.1 (m, 2H), 2.2-2.3 (m, 2H), 3.6-3.7 (m, 2H), 4.0-4.1 (m, 2H), 4.42 
(m, 2H), 4.5 (m, 2H), 4.8 (m, 1H), 6.06 (s, 2H), 6.56 (d, 1H), 6.73 (d, 1H), 6.9 (m, 3H), 7.0 (d, 
1H), 8.47 (d, 2H), 8.54 (s, 1H), 9.28 (s, 1H); Mass Spectrum : M+H* 537 and 539. 
[77] The reaction mixture was stirred at ambient temperature for 2 hours. The product gave 
the following data : NMR Spectrum : (CDCI3) 1.25-1.4 (m, 2H), 1.5 (s, 9H), 1.75-1.9 (m, 2H), 

15 1.9-2.1 (m, 3H), 2.2-2.3 (m, 2H), 2.7-2.8 (m, 2H), 3.6-3.7 (m, 2H), 3.95 (d, 2H), 4.0-4.1 (m, 
2H), 4.1-4.3 (m, 2H), 4.78 (m, 1H), 6.08 (s, 2H), 6.5 (d, 1H), 6.75 (d, 1H), 6.82 (d, 1H), 6.97 
(d, 1H). 8.52 (s. 1H). 9.28 fs. IH\: Mass Spectrum : M+H 4 613 and 615. 
[78] The reaction mixture was stirred at ambient temperature for 1 hour. The reaction 
product gave the following data : NMR Spectrum : (CDCI3) 1.6-1.75 (m, 4H), 1.75-1.9 (m, 

20 6H), 2.0-2.2 (m, 4H), 2.55 (m, 4H), 2.65 (m, 2H), 4.15 (m, 2H), 5.0 (m, 1H), 6.02 (s, 2H), 6.5 
(d, 1H), 6.65 (d, 1H), 6.8 (d, 1H), 6.9 (m, 1H), 8.12 (d, 1H), 8.58 (s, 1H), 8.8 (s, 1H); Mass 
Spectrum : M+H* 477. 

[79] The reaction mixture was stirred at ambient temperature for 1 hour. The reaction 
product gave the following data : NMR Spectrum : (CDCI3) 1.65-1.8 (m, 4H), 1.9 (m, 2H), 
25 2.0-2.2 (m, 8H), 2.3 (s, 3H), 2.3-2.7 (m, 6H), 4.15 (t, 2H), 5.0 (m, 1H), 6.02 (s, 2H), 6.5 (s, 
1H), 6.65 (d, 1H), 6.8 (d, 1H), 6.92 (m, 1H), 8.15 (d, 1H), 8.6 (s, 1H), 9.8 (s, 1H); Mass 
Spectrum : M+H* 506. 

[80] The reaction mixture was stirred at ambient temperature for 1 hour. The reaction 
product gave the following data : NMR Spectrum: (CDC1 3 ) 1.65-1.8 (m, 2H), 1.8-1.95 (m, 
30 2H), 1.95-2.2 (m, 4H), 2.3 (s, 3H), 2.4-2.6 (m, 4H), 2.6-2.8 (m, 4H), 2.9 (m, 2H), 4.2 (m, 2H), 
5.0 (m, 1H), 6.0 (s, 2H), 6;52 (d, lH)i 6.65 (d, 1H), 6.8 (dj 1H), 6.9 (m, 1H), 8.15 (d, 1H), 8.6 
(s, 1H), 9.8 (s, 1H); Mass Spectrum : M+H* 492. 
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[8 1] The reaction mixture was stirred at ambient temperature for 1 hour. Hie reaction 
product gave the following data : NMR Spectrum : (CDCI3) 1.6-1.7 (m, 6H), 1.7-1.8 (m, 2H), 
1.8-1.95 (m, 2H), 2.0-2.2 (m, 4H), 2.55 (br s, 4H), 2.82 (m, 2H), 4.22 (m, 2H), 5.0 (m, 1H), 
6.02 (s, 2H), 6.52 (s, 1H), 6.65 (d, 1H), 6.8 (d, 1H), 6.9 (m, 1H), 8.15 (d, 1H), 8.6 (s, 1H), 9.8 
5 (s. 1H): Mass Spectrum: M+H* 477. 

[82] (2S>l-(2-Hydroxyethyl)-2-(4-methy^^ was used as a 

starting material and the reaction mixture was stirred at ambient temperature for 1 hour. The 
reaction product gave the following data : Mass Spectrum : M+H* 589. 
[83] N-QM-Butoxycarbonyl)pipericiin-4-ylmethanol was used as a reactant The reaction 

10 mixture was stirred at ambient temperature for 1 hour. Thereafter, a 6M solution of hydrogen 
chloride in diethyl ether (2 ml) was added and the reaction mixture was stirred at ambient 
temperature for 16 hours. The mixture was diluted with methylene chloride (10 ml) and a 
saturated methanolic ammonia solution (3 ml) was added. The mixture was filtered and the 
filtrate was evaporated to dryness. The residue was purified by column chromatography on 

15 silica using a 50:47:3 mixture of methylene chloride, ethyl acetate and a saturated methanolic 
ammonia solution as eluent. The reaction product gave the following data : NMR Spectrum : 
(CDCI3) 1.25-1.42 (m, 2H), 1.6-1.7 (m, 4H), 1.8-2.0 (m, 3H), 2.0-2.2 (m, 4H), 2.7 (m, 2H), 
3.15 (d, 2H), 3.95 (d, 2H), 5.05 (m, 1H), 6.02 (s, 2H), 6.5 (d, 1H), 6.65 (d, 1H), 6.8 (d, 1H), 
6.9 (m, 1H), 8.15 (d, 1H), 8.6 (s, 1H), 8.8 (s, 1H); Mass Spectrum : M+H* 463. 

20 [84] l- (tert "Butoxvcaibonyl)-4-(3-hydroxypropyl)pipera2ine was used as a reactant The 
reaction mixture was stirred at ambient temperature for 1 hour. Thereafter, a 6M solution of 
hydrogen chloride in diethyl ether (2 ml) was added and the reaction mixture was stirred at 
ambient temperature for 16 hours. The mixture was diluted with methylene chloride (10 ml) 
and a saturated methanolic ammonia solution (3 ml) was added. The mixture was filtered and 

25 the filtrate was evaporated to dryness. The residue was purified by column chromatography 
on silica using a 50:47:3 mixture of methylene chloride, ethyl acetate and a saturated 
methanolic ammonia solution as eluent. The reaction product gave the following data : NMR 
Spectrum : (CDCI3) 1.9-2.1 (m, 2H), 1.8-1.95 (m, 2H), 1.95-2.2 (m, 6H), 1.9 (br s, 4H), 1.95 
(m, 2H), 2.9 (m, 4H), 4.15 (m, 2H), 5.0 (m, 1H), 6.02 (s, 2H), 6.5 (d, 1H), 6.65 (d, 1H), 6.8 (d, 

30 1H), 6.9 (m, 1H), 8.12 (d, 1H), 8.6 (s, 1H), 8.8 (s, 1H); Mass Spectrum : M+H* 492. 
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Example IS 

Using an analogous procedure to that described in Example 5, the appropriate 
4-chloroquinazoline was reacted with the appropriate aniline in the presence of hydrogen 
chloride to give the dihydrochloride salts of the compounds described in Table IV, a portion 
5 of each of which was converted to the free base. 



Table IV 




(R 2 )n 



No. and 
Note 


(R')m 


Q' 




[1] 


7-methoxy 


piperidin-4-ylmethyI 


2-bromo-5-methoxy 


[2] 


7-methoxy 


piperidin-4-ylm ethyl 


2-chloro-5-methoxy 


[3] 


7-methoxy 


piperidin-4-ylmethyl 


2,5-dimethoxy 


[4] 


7-methoxy 


piperidin-4-ylmethyl 


2,5-dichloro 


[5] 


7-methoxy 


piperidin-4-ylmethyl 


2,3-methylenedioxy 


[6] 


7-methoxy 


N-methylpiperidin-4-yl 


2,5-dichloro 


[7] 


7-methoxy 


N-methylpiperidin-4-yl 


2-bromo-5-chloiD 


[8] 


7-benzyloxy 


piperidin-4-yl 


2-bromo-5 -methoxy 


[9] 


6-methoxy 


ii-methylpiperidin-4-yl 


2-chloio-5-methoxy ! 


[10] 


7-[3-(4-methylpiperazin-l - 
yl)propoxy] 


4-tetrahydropyranyl 


2 f 4-dichlon>-5-methoxy 


[11] 


6-[3 -(4-m ethylpiperazin- 1 - 
yflpropoxy] 


4-tetrahydropyranyl 


2-chloro-5-methoxy ! 


[12] 


6-[3-(4-methylpiperazin-l- 
yl)propoxy] 


4-tetrahydropyranyl 


2,5-dichloro 


[13] 


6-[3r(4-methylpiperaz«i- 1 - 
yl)propoxy] 


4-tetrahydropyranyl 


2-bromo-5-methoxy 
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[14] 


7-[3-(4-methylpiperazin- 1 - 
yi)propoxy] 


4-tetrahydropyranyl 


4- chloro-2-fluoro- 

5- methoxy 


[15] 


7-[3-(4-methylpiperazin- 1 - 
yl)propoxy] 


4-tetrahydropyranyl 


4-bromo-2-fluoro 


[16] 


7-[3-(4-methylpiperazin-l - 
yl)propoxy] 


4-tetrahydropyranyl 


2-pyrrolidin-l-yl- 
5-methoxy 


[17] 


7-[3-(4-metbylpiperazin-l - 
yl)propoxy] 


4-tetrahydropyranyl 


2,3-methylenedioxy 


[18] 


7-benzyloxy 


N-tCTt-butoxycarbonyl- 
piperidin-4-yl 


6-chloro- 

2,3-methylenedioxy 


[19] 


7-hydroxy 


cyclopentyl 


2,3-methylenedioxy 



Notes 

[ 1 ] The reactants were 5-[N-ftert-butoxvcaihonvl)piperidto-4-ylmethoxy]-4-c^ 
7-methoxyquinazoline and 2-bromo-5-methoxyaniline hydrochloride and the reaction mixture 
was heated to 80°C for 2 hours. A second portion of 6M hydrogen chloride in isopropanol 



5 (0.06 ml) was added and the reaction mixture was heated to 80°C for a further 4 hours. The 
reaction product was obtained as the dihydrochloride salt, a portion of which was converted to 
the free base which gave the following data : NMR Spectrum : (CDC1 3 ) 1 .3 (m, 2H), 1 .9 (d, 
2H), 2.3 (m, 1H), 2.68 (m, 2H), 3.12 (d, 2H), 3.85 (s, 3H), 3.95 (s, 3H), 4.15 (d, 2H), 6.52 (d, 
1H), 6.62 (m, 1H), 6.88 (s, 1H), 7.5 (d, 1H), 8.22 (d, 1H), 8.6 (s, 1H), 8.9 (s, 1H); Mass 

10 Spectrum : M+H* 473 and 475. 

The 5-[N-(tert-butoxycarbonyl)piperidin^ylmethoxy]-4^ 
7-methoxyquinazoline used as a starting material was prepared as follows :- 

Diethyl azodicaiboxylate (3.85 ml) was added dropwise to a stirred mixture of 
5-hydroxy-7-methoxy-3-pivaloyloxymethyl-3,4-dihydroqiiinazx>lin-4-one (5 g), 

15 N-<tgt-butoxycaibonyl)piperidin-4-ylmethanol (4.2 g), triphenylphosphine (6.4 g) and 
methylene chloride (50 ml) which had been cooled to 10°C. The mixture was stirred at 
ambient temperature for 1 hour. The resultant mixture was poured onto a column of silica and 
eluted with increasingly polar mixtures of methylene chloride and ethyl acetate. The product 
so obtained was dissolved in a saturated methanolic ammonia solution (250 ml) and solid 

20 sodium hydroxide (0.65 g) was added. The resultant mixture was stirred at ambient 
temperature for 30 minutes. The mixture was evaporated and the residue was purified by 
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column chromatography on silica using increasingly polar mixtures of methylene chloride and 
ethyl acetate and then methylene chloride, ethyl acetate and methanol as eluent The product 
so obtained was triturated under diethyl ether. The resultant solid was isolated, washed with 
diethyl ether and dried under vacuum. There was thus obtained 

5 5-[N^tert-butoxvcarbonyl)piperi(^ 

(3.4 g); NMR Spectmm : (CDCfe) 1.3-1.4 (m, 2H), 1.46 (s, 9H), 1.95 (d, 2H), 2.15 (m, 1H), 
235 (t, 2H), 3.9 (s, 3H), 3.9 (m, 2H), 4.15 (br s, 2H), 6.45 (d, 1H), 6.75 (d, 1H), 7.93 (s, 1H), 
11.0 (br s, 1H); Mass Spectrum : M+H* 390. 

A mixture of a portion (2.9 g) of the material so obtained, triphenyl phosphine (5.3 g), 

10 carbon tetrachloride (3 ml) and 1,2-dichloro ethane (50 ml) was stirred and heated to 70°C for 
2.5 hours. The mixture was poured onto silica and eluted with increasingly polar mixtures of 
methylene chloride and ethyl acetate. The material so obtained was triturated under diethyl 
ether. The resultant precipitate was isolated, washed with diethyl ether and dried. There was 
thus obtained 5-[N-(t^-butoxycarbonyl)piperidin-4-ylmethoxy]-4-chloix>- 

15 7-methoxyquinazoline (1.9 g); NMR Spectrum : (CDC1 3 ) 1.35-1.5 (m, 2H), 1.45 (s, 9H), 1.92 
(d, 2H), 2.15 (m, 1H), 2.8 (t, 2H), 3.95 (d, 2H), 3.97 (s, 3H), 4.2 (br s, 2H), 6.6 (d, 1H), 6.98 
(d,lH),8.82(s,lH). 

[2] The reactants were 5-[N-(tert-butoxy<^onyl)piperidin-4-^^ 
7-methoxyquinazoline and 2-chloro-5-methoxyaniline and the reaction mixture was heated to 

20 80°C for 2 hours. A second portion of 6M hydrogen chloride in isopropanol (0.06 ml) was 
added and the reaction mixture was heated to 80°C for a further 4 hours. The reaction product 
was obtained as the dihydrochloride salt, a portion of which was converted to the free base 
which gave the following data : NMR Spectrum : (CDCI3) 1.3-1.4 (m, 2H), 152 (d, 2H), 2.3 
(m, 1H), 2.7 (t, 2H), 3.2 (d, 2H), 3.85 (s, 3H), 3.95 (s, 3H), 4.15 (d, 2H), 6.52 (s, 1H), 6.65 (m, 

25 1H), 6.9 (s, 1H), 7.32 (d, 1H), 8.4 (s, 1H), 8.62 (s, 1H), 10^ (s, 1H); Mass Spectrum : M+H* 
429 and 431. 

[3] The reactants were 5-rN- (tert- butoxv<^onvl)piperidin-4»vlmethoxyl-4>chloro- 
7-methoxyquinazoline and 2,5-dimetboxyaniline and the reaction mixture was heated to 80°C 
for 2 hours. The reaction mixture was evaporated and the residue was dissolved in methylene 
30 chloride (1 ml). Trifluoroacetic acid (1 ml) was added and the mixture was stirred at ambient 
temperature for 15 minutes. The resultant mixture was evaporated and the residue was 
partitioned between ethyl acetate and IN aqueous sodium hydroxide solution. The organic 
layer was washed with brine, dried over magnesium sulphate and evaporated. The residue was 
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dissolved in isopropanol (1 ml) and 6M hydrogen chloride in isopropanol (0.1 ml) was added. 
The resultant precipitate was isolated, washed with isopropanol and with diethyl ether and 
dried under vacuum. There was thus obtained the required product as the dihydrochloride salt, 
a portion of which was converted to the free base which gave the following data : NMR 
5 Spectrum : (CDC1 3 ) 1 .3-1 .5 (m, 2H), 1 .95 (d, 2H), 2.25 (m, 1H), 2.7 (m, 2H), 32 (d, 2H), 3.84 
(s, 3H), 3.92 (s, 3H), 3.93 (s, 3H), 4.1 (d, 2H), 6.5 (s, 1H), 6.6 (m, 1H), 6.9 (m, 2H), 8.52 (d, 
1H), 8.6 (s, 1H), 10.15 (s, 1H); Mass Spectrum : M+H* 425. 

[4] The reactants were 5>fN^tert"butoxvcarbonyl)piperidin^-ylmethoxy]-4-chlorD- 
7-methoxyquinazoline and 2,5-dichIoro aniline and the reaction mixture was heated to 80°C 

10 for 2 hours. The reaction mixture was evaporated and the residue was dissolved in methylene 
chloride (1 ml). Trifluoroacetic acid (1 ml) was added and the mixture was stirred at ambient 
temperature for 15 minutes. The resultant mixture was evaporated and the residue was 
partitioned between ethyl acetate and IN aqueous sodium hydroxide solution. The organic 
layer was washed with brine, dried over magnesium sulphate and evaporated. The residue was 

15 purified by column chromatography on silica using a 9:10:1 mixture of methylene chloride, 
ethyl acetate and methanol as eluent. The material so obtained was dissolved in isopropanol 
(1 ml) and 6M hydrogen chloride in isopropanol (0.1 ml) was added The resultant precipitate 
was isolated, washed with isopropanol and with diethyl ether and dried under vacuum. There 
was thus obtained the required product as the dihydrochloride salt, a portion of which was 

20 converted to the free base which gave the following data : NMR Spectrum : (CDCI3) 1 .25-1 .4 
(m, 2H), 1.9 (d, 2H), 2.25 (m, 1H), 2.65 (m, 2H), 3.15 (d, 2H), 3.95 (s, 3H), 4.12 (d, 2H), 6.55 
(d, 1H), 6.9 (d, 1H), 7.05 (m, 1H), 7.35 (d, 1H), 8.6 (s, 1H), 8.87 (d, 1H), 10.09 (br s, 1H); 
Mass Spectrum : M+H* 433 and 435. 

[5] The reactants were 5-[H-C^-butoxycarbonyl)piperidin^ylmethoxy]-4-chloro- 
25 7-methoxyquinazoline and 2,3-methylenedioxyaniline and the reaction mixture was heated to 
80°C for 2 hours. The reaction mixture was evaporated and the residue was dissolved in 
methylene chloride (1 ml). Trifluoroacetic acid (1 ml) was added and the mixture was stirred 
at ambient temperature for 15 minutes. The resultant mixture was evaporated and the residue 
was partitioned between ethyl acetate and IN aqueous sodium hydroxide solution. The 
30 organic layer was washed with brine, dried over magnesium sulphate and evaporated. The 
residue was dissolved in isopropanol (1 ml) and 6M hydrogen chloride in isopropanol (0. 1 ml) - 
was added. The resultant precipitate was isolated, washed with isopropanol and with diethyl 
ether and dried under vacuum. There was thus obtained the required product as the 
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dihydrochloride salt, a portion of which was converted to the free base which gave the 
. following data : NMR Spectrum : (CDC1 3 ) 1.25-1.4 (m, 2H), 1.85 (d, 2H), 2.2 (m, 1H), 2.65 
(m, 2H), 3.2 (d, 2H), 3.9 (s, 3H), 4.02 (d, 2H), 6.0 (s, 2H), 6.48 (d, 1H), 6.62 (d, 1H), 6.85 (d, 
1H), 6.9 (m, 1H), 8.07 (d, 1H), 8.58 (s, 1H), 9.6 (s, 1H); Mass Spectrum : M+H* 409. 

5 [6] The free base gave the following data : NMR Spectrum : (CDCI3) 1 .95-2.1 (m, 2H), 
2.15-2.35 (m, 4H), 2.3 (s, 3H), 2.85 (m, 2H), 3.92 (s, 3H), 4.5 (m, 1H), 6.55 (d, 1H), 6.85 (d, 
1H), 7.03 (m, 1H), 7.3 (d, 1H), 8.6 (s, 1H), 8.85 (s, 1H); Mass Spectrum : M+H* 433 and 435. 
[7] The free base gave the following data : NMR Spectrum : (CDC1 3 ) 2.0-2.15 (m, 2H), 
2.15-2.3 (m, 4H), 2.28 (s, 3H), 2.85 (m, 2H), 3.92 (s, 3H), 4.5 (m, 1H), 6.5 (s, 1H), 6.85 (s, 

10 1H), 7.0 (m, 1H), 7.5 (d, 1H), 8.35 (s, 1H), 8.55 (s, 1H), 9.7 (s, 1H); Mass Spectrum : 
M+H* 477, 479 and 481. 

[8] The reactants were 7>benzyloxv>5>[N^tert-butoxYcarbonyl)piperidm-4»yloxy]- 
4-chloroquinazoline and 2-bromo-5-methoxyaniline hydrochloride and the reaction mixture 
was heated to 80°C for 2 hours. A second portion of 6M hydrogen chloride in isopropanol 

15 (0.06 ml) was added and the reaction mixture was heated to 80°C for a further 4 hours. The 
reaction product was obtained as the dihydrochloride salt, a portion of which was converted to 
the free base which gave the following data : NMR Spectrum : (CDCI3) 1 .95-2.1 (m, 2H), 225 
(d, 2H), 2.8 (m, 2H), 3.22 (m, 2H), 3.78 (s, 3H), 4.6 (m, 1H), 5.12 (s, 3H), 6.58 (m, 2H), 6.9 
(d, 1H), 7.25-7.5 (m, 5H), 7.89 (d, 1H), 8.5 (s, 1H), 9.6 (s, 1H); Mass Spectrum : M+H* 535 

20 and 537. 

The 7-benzyloxy-5-[N-(t^-butoxycaibonyl)piperidin-4->1oxy]- 
4-chloroquinazoline used as a starting material was prepared as follows :- 

A mixture of 5,7-dibenzyloxy-3,4-dihydroquinazolin-4-one (2 g), magnesium bromide 
(1 g) and pyridine (10 ml) was stirred and heated to 120°C for 20 minutes. The mixture was 

25 evaporated and the residue was dissolved in a mixture of water (20 ml) and glacial acetic acid 
(4 ml) and stirred for 10 minutes. The resultant precipitate was isolated, washed with water 
and dried under vacuum over phosphorus pentoxide at 50°C. There was thus obtained 
7-benzyloxy-5-hydroxy-3,4-dihydroquinazolin-4-one (1.5 g): NMR Spectrum : (DMSOd*) 
5.22 (s, 2H), 6.5 (d, 1H), 6.7 (d, 1H), 7.3-7.5 (m, 5H), 8.05 (s, 1H); Mass Spectrum: 

30 M+H* 269.5. 

• The material so obtained was added portionwise to a stirred suspension of sodium 

hydride (60% dispersion in mineral oil, 0.46 g; washed with pentane) in DMF (15 ml) which 
was cooled to 0°C. The mixture was stirred at ambient temperature for 30 minutes. The 



WO 03/045395 PCT/GB02/05222 

-143- 

resultant mixture was cooled at 0°C, chloromethyl pivalate (1.2 ml) was added and the 
mixture was stirred at ambient temperature for 1 hour. The mixture was poured into water 
(70 ml) containing acetic acid (4 ml) and the resultant precipitate was isolated and dried under 
vacuum. The material so obtained was dissolved in methylene chloride and the organic 

5 solution was dried over magnesium sulphate and evaporated. The residue was triturated under 
pentane and the resultant solid was isolated and dried under vacuum. There was thus obtained 
7-ben2yloxy-5-hydroxy-3-pivaloyloxymethyl-3,4~<^ (1.95 g); NMR 

Spectrum : (CDC1 3 ) 1.2 ( S> 9H), 5.12 (s, 2H), 5.88 (s, 2H), 6.58 (d, 1H), 6.72 (d, 1H), 7.3-7.5 
(m, 5H), 8.15 (s, lH),11.32(s, 1KD: Mass Spectrum : M+H* 383. 

10 The material so obtained was reacted with N-(tert-butoxycarbonyl)- 

4-hydroxypiperidine using an analogous procedure to that described in the first paragraph of 
. the portion of Note [1] immediately above that is concerned with the preparation of starting 
materials. There was thus obtained 7-benz>4oxy-5-[N-(teit-butoxycarbonyl)piperidin- 
4-yloxy]-3,4-dihydroquinazolin-4-one (1.4 g); NMR Spectrum : (CDCI3) 1.5 (s, 9H), 1.82 (m, 

15 4H), 3.52 (m, 2H), 3.7 (m, 2H), 4.65 (m, 1H), 5.2 (s, 2H), 6.6 (d, 1H), 6.9 (d, 1H), 7.3-7.5 (m, 
5H), 7.92 (s, 1H), 10.56 (br s, 1H); Mass Spectrum : M+H* 452.6. 

A mixture of the material so obtained, triphenylphosphine (1 .66 g), carbon 
tetrachloride (0.92 ml) and 1,2-dichloroethane (40 ml) was stirred and heated to 70°C for 
1 .5 hours. The mixture was evaporated and the residue was purified by column 

20 chromatography on silica using a 9:1 mixture of methylene chloride and ethyl acetate as 
eluent. There was thus obtained 7-benzyloxy-5-[N-(t^-butoxycarbonyl)piperidin-4-yloxy]- 
4-chloroquinazoline (1.1 g); NMR Spectrum: (CDCI3) 1.5 (s, 9H), 1.98 (m, 4H), 3.5-3.7 (m, 
4H% 4.75 (m, 1H), 5.2 (s, 2H), 6.7 (d, 1H), 7.08 (d, 1H), 7.32-7.52 (m, 5H), 8.82 (s, 1H); 
Mass Spectrum : M+i? 470. 

25 [9] The free base gave the following data : NMR Spectrum : (CDCI3) 1.95-2.15 (m, 6H), 
2.25 (s, 3H), 2.85 (br s, 2H), 3.87 (s, 3H), 4.02 (s, 3H), 4.45 (m, 1H), 6.65 (m, 1H), 7.35 (d, 
1H), 7.55 (d, 1H), 7.7 (d, 1H), 8.5 (d, 1H), 8.6 (s, 1H), 10.45 (br s, 1H); Mass Spectrum : 
M+H+429 and 431. 

The 4^hloro-6-methoxy-5-Q3-methylpiperidin-4-yloxy)quinazoline used as a starting 
30 material was prepared as follows :- 

A solution of ferrous sulphate heptahydrate (99 g) in water (4 1 0 ml) that had been ■ 
heated to 70°C was added to a mixture of 2-benzyloxy-3-methoxy-6-nitrobenzoic acid 
(Bull. Soc. Ch\m Franre, 1965, 1417; 15.5 g) and concentrated aqueous ammonium 
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hydroxide (370 ml) which was heated to 70°C. The resultant mixture was heated to reflux for 
30 minutes. The mixture was filtered and the basicity of the filtrate was adjusted to pH8 by 
the addition of 2N aqueous hydrochloric acid and then the filtrate was acidified to pH4 by the 
addition of 1M aqueous citric acid solution. The mixture was partitioned between ethyl 
5 acetate and water. The organic layer was washed with water and with brine, dried over 
magnesium sulphate and evaporated to give 

6-amino-2-benzyloxy-3-methoxybenzoic acid (12.15 g); NMR Spectrum : (CDCI3) 3.9 (s, 3H), 
5.22 (s, 2H), 6.5 (d, 1H), 7.05 (d, 1H), 7.35-7.55 (m, 5H): Mass Spectrum : M+H* 274. 

A mixture of the material so obtained, triazine (3.6 g), piperidine (3 ml) and ethanol 

10 (275 ml) was stirred and heated to reflux for 16 hours. The mixture was cooled to ambient 
temperature. The precipitate was isolated, washed with ethanol and with diethyl ether and 
dried under vacuum to give 5-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (10.3 g); 
NMR Spectrum : (CDCI3) 3.9 (s, 3H), 5.15 (s, 2H), 72-7.45 (m, 4H), 7.5 (d, 1H), 7.62 (d, 2H), 
7.8 (s, 1H), 1 1.1 (br s, 1H); Mass Snectnim : M+H* 283. 

15 A solution of a portion (5 g) of the material so obtained in trifluoroacetic acid (50 ml) 

was stirred at ambient temperature for 30 minutes. The mixture was evaporated and the 
residue was dissolved in water. The solution was basified to pH8.5 by the portionwise 
addition of sodium bicarbonate. The resultant precipitate was isolated, washed with water and 
dried under vacuum at 50°C over phosphorus pentoxide. There was thus obtained 5 -hydroxy- 

20 6-methoxy-3,4-dihydroquinazo]in-4-one (3.4 g); NMR Spectrum : (DMSOd*) 3.85 (s, 3H), 
7.12 (d, 1H), 7.52 (d, 1H), 7.98 (s, 1H), 11.89 (s, 1H); Mass Spectrum : M+H* 193. 

The materia] so obtained was added to a stirred suspension of sodium hydride (1.59 g 
of a 60% dispersion in mineral oil which was washed with pentane) in DMF (18 ml) which 
was cooled to 0°C. The mixture was stirred at ambient temperature for 30 minutes. The 

25 mixture was cooled to 0°C and chloromethyl pivalate (4.1 ml) was added dropwise. The 
mixture was stirred at ambient temperature for 1.5 hours. The resultant precipitate was 
isolated, washed with water and dried overnight under vacuum. The solid was dissolved in 
methylene chloride and the solution was dried over magnesium sulphate. The solution was 
evaporated and the residue was triturated under pentane. The resultant solid was isolated and 

30 dried under vacuum. There was thus obtained 5-hydroxy-6-methoxy-3-pivaloyloxymethyl- 
3,4-dihydroquinazolin-4-one (4.6 g): - NMR Spectrum : (CDC1 3 ) 1.25 (s, 9H), 4.0 (s, 3H), 5.9 
(s, 2H), 7.2 (d, 1H), 7.38 (d, 1H), 8.08 (s, 1H), 1 1 .5 (s, 1H); Mass Spectrum : M+H* 307. 
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A solution of di-tert-butyl azodicarboxylate (1.75 g ) in methylene chloride (3 ml) was 
added to a stirred mixture of 5-hydroxy«6-methoxy-3-pivaloyloxymethyl- 
3,4-dihydroquinazolin-4-one (1.55 g), triphenylphosphine (1.99 g), 4-hydroxy- 
1-methylpiperidine (0.75 g) and methylene chloride (12 ml) which had been cooled to 5°C. 

5 The mixture was stirred at ambient temperature for 1 hour. The mixture was evaporated and 
the residue was purified by column chromatography on silica using a 9:10:1 mixture of 
methylene chloride, ethyl acetate and a saturated methanolic ammonia solution as eluent The 
material so obtained was stirred in a saturated methanolic ammonia solution for 48 hours. The 
mixture was evaporated and the residue was triturated under diethyl ether. The resultant solid 

10 was washed with diethyl ether and dried under vacuum to give 6-methoxy- 

5- (N-methylpiperidin-4-yloxy)-3 ,4-dihydroquinazolin«4-one (0.92 g); NMR Spectrum : 
(DMSOd*) 1.7-1 .9 (m, 4H), 1.95 (t, 2H), 2.15 (s, 3H), 2.7 (m, 2H), 3.85 (s, 3H), 4.08 (m, 1H), 
7.4 (d, 1H), 7.6 (d, 1H), 7.85 (s, 1H), 1 1.8 (br s, 1H); Mass Spectrum : M+H* 290. 

A mixture of a portion (0.3 g) of the material so obtained, triphenylphosphine (0.54 g), 
15 carbon tetrachloride (0.3 ml) and 1 ,2-dichloroethane (13 ml) was stirred and heated to 70°C 
for 2.5 hours. The mixture was evaporated and the residue was purified by column 
chromatography on silica using a 10:9:1 mixture of ethyl acetate, methylene chloride and a 
saturated methanolic ammonia solution as eluent There was thus obtained 4-chloro- 

6- methoxy-5-(N-methylpiperidin-4-yloxy)quinazoline (0.22 g); NMR Spectrum : (CDCI3) 

20 1.82-2.1 (m, 6H), 2.25 (s, 3H), 2.85 (m, 2H), 4.0 (s, 3H), 4.4 (m, 1H), 7.7 (d, 1H), 7.8 (d, 1H), 
8.82 (s, 1H). 

[10] The free base gave the following data : NMR Spectrum : (CDCI3) 2.02 (m, 4H), 22 (d, 
2H), 2.4 (s, 3H), 2.5-2.8 (m, 10H), 3.55 (t, 2H), 3.95 (s, 3H), 4.05 (m, 2H), 4.1 (t, 2H), 4.7 (m, 
1H), 6.55 (d, 1H), 6.82 (d, 1H), 7.4 (s, 1H), 8.35 (s, 1H), 8.55 (s, 1H), 9.82 (s, 1H); Mass 
25 Spectrum : M+H* 576 and 578. 

The 4^hloro-7-[3K4-methylpiperazin-l-yl)propoxy]-5-teti^ydropyran- 

4-yloxyquinazoline used as a starting material was prepared as follows :- 

5-Hy<koxy-7-methoxy-3-pivaloyloxymeth>4-3,4-dihydroquinazolin-4-one (0.61 g) was 
reacted with 4-hydroxytetrahydropyran (0.23 ml) using an analogous procedure to that 
30 described in the first paragraph of the portion of Note [1] immediately above that is concerned 
with the preparation of starting materials. There was thus obtained 7-methoxy- 
54etrahydropyi^^-yloxy-3,4-dihydroquinazolin-4-one (0.3 g); >JMT* Spectrum: (DMSOd*) 
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1.6-1.75 (m, 2H), 1.9-2.0 (m, 2H), 3.52 (m, 2H), 3.85 (s, 3H), 3.95 (m, 2H), 4.75 (m f 1H), 
6.65 (d, 1H), 6.7 (m, 1H), 7.92 (s, 1H). 

A mixture of 7-methoxy-5-tetrahydropyran-4-ylo^ (4 g), 

thiophenol (2.2 ml), potassium carbonate (3 g) and N-methylpyrrolidin-2-one (40 ml) was 
5 stirred and heated to 200°C for 25 minutes. The mixture was evaporated and the residue was 
acidified by the addition of 12N aqueous hydrochloric acid (2 ml). Methylene chloride (5 ml) 
was added. The resultant precipitate was isolated, washed in turn with water and diethyl ether 
and dried under vacuum to give 7-hydroxy-5-tetrahydropynm-4^ 
4-one (3.4 g); NMR Spectrum: (DMSOd 6 ) 1.6-1.75 (m, 2H), 1.9-2.0 (m, 2H), 3.45-3.6 (m, 

10 2H), 3.8 (m, 3H), 4.65 (m, 1H), 6.5 (d, 1H), 6.65 (m, 1H), 7.92 (s, 1H), 10.4 (s, 1H), 11.5 (s, 
1H); Mass Spectrum : M+rf" 263. 

A mixture of 7-hydroxy-5-tetrahydrop>ran-4-yloxy-3 > 4-dihy^ 
(3.2 g), pyridine (3.2 ml) and acetic anhydride (20 ml) was stirred and heated to 100°C for 
2 hours. The mixture was evaporated. The residue was dissolved in a mixture of methanol 

15 and water and stirred at ambient temperature for 2 hours. The mixture was evaporated to 
remove the methanol and the residual aqueous layer was freeze- dried. The residue was 
purified by column chromatography on silica using a 1 9: 1 mixture of methylene chloride and 
methanol as eluent There was thus obtained 7-acetoxy-5-tetrahydropyran-4-yloxy- 
3,4-dihydroquinazolin-4-one (3.1 g); NMR Spectrum : (DMSOcfc) 1.7 (m, 2H), 1.92 (in, 2H), 

20 2.3 (s, 3H), 3.5 (m, 2H), 3.9 (m, 2H), 4.72 (m, 1H), 6.95 (d, 2H), 7.98 (s, 1H), 10.9 (br s, 1H); 
Mass Spectrum : M+H* 305. 

A mixture of a portion (1 .2 g) of the material so obtained, phosphoryl chloride 
(0.41 ml), di-isopropylethylamine (1.74 ml) and 1 ,2-dichloroethane (30 ml) was stirred and 
heated to 80°C for 2.5 hours. The mixture was evaporated. The material so obtained was 

25 dissolved in a saturated methanolic ammonia solution and stirred for 2.5 hours. The mixture 
was evaporated and the residue was purified by column chromatography on silica using a 97:3 
mixture of methylene chloride and methanol as eluent. There was thus obtained 4-chloro- 
7-hydroxy-5-tetrahydrop>ran-4-yloxyquinazoline (0.5 g); NMR Spectrum : (DMSOcfe) 1.8 (m, 
2H), 2.08 (m, 2H), 3.6 (m, 2H), 3.9 (m, 2H), 4.9 (m, 1H), 6.9 (d, 2H), 8.76 (s, 1H); Mass 

30 Spectrum : M+H 4 281 and 283. 

Di-tert-butyl azodicarboxylate (0.65 g) was added to a stirred mixture of 4-chloro- 
7-hydroxy-5-tetrahydropyran-4-yloxyquinazoline (0.5 g), triphenylphosphine (0.75 g), 
l-(3-hydroxypropyl>4-methylpiperazine (0.34 g) and methylene chloride (20 ml) and the 
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mixture was stirred at ambient temperature for 1 .5 hours. The mixture was poured onto a 
column of silica and eluted initially with a 49:1 mixture of methylene chloride and methanol 
followed by a 97:3 mixture of methylene chloride and a saturated methanolic ammonia 
solution. There was thus obtained 4-chloro-7-[3-(4-methylpiperazin-4-yl)propoxy]- 
5 5-tetrahydropyran-4.yloxyquinazoline (0.54 g); MMR Spectrum : (CDC1 3 ) 1.9-2.2 (m, 6H), 
2.25 (s, 3H), 2.32-2.68 (m, 10H), 3.68 (m, 2H), 4.05 (m, 2H), 4.15 (t, 2H), 4.72 (m, 1H), 6.58 
(d, 1H), 6.92 (d, 1H), 8.8 (s, 1H); Mass Spectrum : M+H* 421 and 423. 
[11] The free base gave the following data : NMR Spectrum : (CDCI3) 1.95-2.2 (m, 6H), 2.5 
(s, 3H), 2.6-2.9 (m, 10H), 3.35 (m, 2H), 3.9 (s, 3H) f 4.02 (m, 2H), 4.25 (t, 2H), 4.6 (m, 1H), 
10 6.65 (m, 1H), 7.35 (d, 1H), 7.55 (d, 1H), 7.68 (d, 1H), 8.55 (s, 1H), 8.65 (s, 1H), 10.45 (s, 
IIP: Mass Spectrum : M+H* 542 and 544. 

The 4-chloro-6-[3-(4-methylpiperazin-l -yl)propoxy]-5-tetrahydropyran- 

4- yloxyquinazoline used as a starting material was prepared as follows :- 

Di-tert-butvl azodicarboxylate (3.6 g ) was added portionwise to a stirred mixture of 
15 5-hydroxy-6-methoxy-3-pivaloyloxym^ (3 g), 

triphenylphosphine (4.1 g), 4-hydroxytetrahydropyran (1.2 ml) and methylene chloride (50 ml) 
and the mixture was stirred at ambient temperature for 30 minutes. The mixture was 
evaporated and the residue was stirred in a saturated methanolic ammonia solution for 
7 hours. The mixture was evaporated and the residue was purified by column chromatography 
20 on silica using a 9:10:1 mixture of methylene chloride, ethyl acetate and a saturated 
methanolic ammonia solution as eluent There was thus obtained 6-methoxy- 

5 - tetrahydropyran-4-yloxy-3 ,4-dihydroquinazolin-4-one (2.3 g); NMR Spectrum : (DMSOcfe) 
1.65-1.8 (m, 2H), 1.8-1.9 (m, 2H), 3.35 (m, 2H), 3.9 (s, 3H), 3.92 (m, 2H), 4.3 (m, 1H), 7,42 
(d, 1H), 7.6 (d, 1H), 7.9 (s, 1H), 1 1.8 (br s, 1H); Mass Spectrum : M+H* 277. 

25 A mixture of a portion (1.9 g) of the material so obtained, thiophenol (1 ml), potassium 

carbonate (1 .4 g) and N-methylpyiToIid-2-one (20 ml) was stirred and heated to 200°C for 
30 minutes. The mixture was evaporated. The residue was dissolved in a mixture of 
methylene chloride (25 ml), methanol (1 ml) and acetic acid (2 ml) and the solution was 
poured onto a column of silica and was eluted with a 9:10:1 mixture of methylene chloride, 

30 ethyl acetate and methanol. The material so obtained was triturated under diethyl ether and 
the resultant solid was washed with diethyl ether and dried under vacuum. There was thus 
obtained 6-hydroxy-5-tetrahy(hopyran^-yloxyO,4-dihydroquinazolin-4-one (1.65 g); NMR 
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Spectrum : (DMSOd*) 1.7-1 .9 (ra, 4H), 3.2-3.4 (m, 2H), 3.92 (m, 2H), 4.3 (m, 1H), 7.3 (d, 
1H), 7.35 (d, 1H), 7.85 (s, 1H), 9.55 (br s, 1H), 1 1.75 (br s, 1H) ; Mass Spectrum : M+H* 263. 

A mixture of a portion (0.7 g) of the material so obtained, piperidine (0.7 ml) and 
acetic anhydride (1 0 ml) was heated to reflux for 1 hour. The mixture was evaporated. The 
5 residue was dissolved in a 1 : 1 mixture of methanol and water (1 8 ml) and stirred at ambient 
temperature for 1 hour. The resultant precipitate was isolated, washed with water and dried 
under vacuum to give 6-acetoxy-5-teti^ydropyran-4-yloxy-3,4-dih^ 
(0.54 g); NMR Spectrum : (CDC1 3 ) 1.8-2.0 (m, 2H), 2.0-2.1 (m, 2H), 2.4 (s, 3H), 3.45 (m, 2H), 
4.02 (m, 2H), 4.4 (m, 1H), 7.5-7.6 (m, 2H), 8.0 (s, 1H), 10.5 (br s, 1H) ; Mass Spectrum : 
10 M+H*305. 

A mixture of the material so obtained, triphenylphosphine (0.93 g), carbon 
tetrachloride (0.51 5 ml) and 1,2-dichloroethane (24 ml) was stirred and heated to 70°C for 
2.5 hours. The mixture was evaporated and the residue was dissolved in a saturated 
methanolic ammonia solution (20 ml) and stirred at ambient temperature for 1 hour. The 

1 5 mixture was filtered and the filtrate was poured onto a column of silica and eluted in turn with 
methylene chloride, a 1:1 mixture of methylene chloride and ethyl acetate and a 24:25:1 
mixture of methylene chloride, ethyl acetate and methanol. There was thus obtained 
4-chloro-6-hydn)xy-5-tetrahydropyi^^yloxyquina2oline. 

Using an analogous procedure to that described in the last paragraph of the portion of 

20 Note [1 0] immediately above that is concerned with the preparation of starting materials, 
4-chloro-6-hydit)xy-5-tetrahydropyran-4-yloxyquina2oline (1.12 g) was reacted with 
l-(3-hydroxypropyl)-4-methylpiperazine to give 4-chloro-6-[3-(4-methylpiperazin- 
l-yl)propoxy]-5-tetrahydropyran-4-yloxyquinazoline (0.56 g); NMR Spectrum: (CDCI3) 1.85- 
2.2 (m, 6H), 2.32 (s, 3H), 2.35-2.7 (m, 10H), 3.42 (m, 2H), 4.05 (m, 2H), 4.25 (m, 2H), 4.65 

25 (m, 1H), 7.75 (d, 1H), 7.85 (d, 1H), 8.9 (s, 1H); Mass Spectrum : M+H* 421 and 423. 

[12] The free base gave the following data : NMR Spectrum : (CDCI3) 1.82-2.18 (m, 6H), 
2.35 (s, 3H), 2.4-2.7 (m, 10H), 3.35 (m, 2H), 4.02 (d, 2H), 4.25 (t, 2H), 4.65 (m, 1H), 7.08 (m, 
1H), 7.4 (d, 1H), 7.6 (d, 1H), 7.7 (d, 1H), 8.68 (s, 1H), 9.0 (s, 1H), 10.5 (s, 1H); Mass 
Spectrum : M+H* 546 and 548. 

30 [13] The free base gave the following data : NMR Spectrum : (CDC1 3 ) 1.9-2.15 (m, 6H), 
2.35 (s, 3H), 2.4-2.75 (m, 1 0 H), 3.35 (m, 2H), 3.89 (s, 3H), 4.02 (m, 2H), 4^5 (t, 2H), 4.65 - 
(m, 1H), 6.65 (m, 1H), 7.5 (d, 1H), 7.55 (d, 1H), 7.65 (d, 1H), 8.35 (d, 1H), 8.6 (s, 1H), 10.28 
(s, 1H); Mass Spectrum : M+H* 586 and 588. 
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[14] 4-CMoro-2-fluoro-5-methoxyaniline is disclosed in International Patent Application 
WO 86/02642. The free base of the product gave the following data : NMR Spectrum: 
(CDC1 3 ) 1.9-2.1 (m, 4H), 2.22 (d, 2H), 2.27 (s, 3H), 2.32-2.62 (m, 10H), 3.55 (m, 2H), 3.94 (s, 
3H), 4.08 (m, 2H), 4.15 (t, 2H), 4.7 (m, 1H), 6.52 (s, 1H), 6.82 (s, 1H), 7.15 (d, 1H), 8.6 (s, 

5 1H), 8.8 (d, 1H), 10.1 (s, 1H); Mass Spectrum : M+H* 560 and 562. 

[15] The free base gave the following data : NMR Spectrum: (CDCI3) 1.9-2.1 (m, 4H), 2.22 
(d, 2H), 2.28 (s, 3H), 2.35-2.7 (m, 10H), 3.6 (m, 2H), 4.08 (m, 2H), 4.12 (t, 2H), 4.7 (m, 1H), 
6.5 (d, 1H), 6.82 (d, 1H), 7.25-7.35 (m, 2H), 8.57 (s, 1H), 8.77 (m, 1H), 10.02 (s, 1H); Mass 
Spectrum : M+H* 574 and 576. 

10 [16] 2-Pyirolidin-l -yl-5-methoxyaniline is disclosed in International Patent Application 
WO 85/01939. The free base of the product gave the following data : NMR Spectrum : 
(CDCI3) 1.8-2.0 (m, 8H), 2.2 (d, 2H), 2.29 (s, 3H), 2.4-2.7 (m, 12H), 3.1 (t, 2H), 3.6 (m, 2H), 
3.82 (s, 3H), 4.02 (m, 2H), 4.15 (t, 2H), 4.7 (m, 1H), 6.5 (d, 1H), 6.65 (m, 1H), 6.85 (d, 1H), 
7.05 (d, 1H), 7.9 (d, 1H), 8.55 (s, 1H), 9.82 (s, 1H); Mass Spectrum : M+H* 577. 

15 [17] The free base gave the following data : NMR Spectrum : (CDC1 3 ) 1 .95 (m, 4H), 2.18 
(d, 2H), 2.25 (s, 3H), 2.3-2.6 (m, 10H), 3.55 (t, 2H), 4.02 (m, 2H), 4.1 (t, 2H), 4.68 (m, 1H), 
5.95 (s, 2H), 6.45 (s, 1H), 6.6 (d, 1H), 6.78 (s, 1H), 6.85 (m, 1H), 8.02 (d, 1H), 8.5 (s, 1H), 
9.68 (s, 1H); Mass gpectrum: M+H+ 522. 

[18] The reactants were 7-ben2vloxv-5-[N-(tert-butoxvcaibonvl)piperidin-4-vloxy]- 
20 4-chloroquinazoline (1.92 g) and 6-chloro-2,3-methylenedioxyaniline (0.771 g) and the 
reaction mixture was heated to reflux for 1.5 hours. The reaction mixture was cooled to 
ambient temperature and the precipitate was isolated, washed in turn with isopropanol, ethyl 
acetate and diethyl ether and dried under vacuum. The material so obtained was dissolved in a 
2M solution of hydrogen chloride in diethyl ether and stirred at ambient temperature for 
25 2 hours. The resultant solid was isolated, washed with diethyl ether and dried under vacuum. 
There was thus obtained the required compound as a dihydrochloride salt (2.4 g) which gave 
the following data : NMR Spectrum : (DMSOd*) 1.4 (s, 9H), 1.8-1.95 (m, 2H), 2.0-2.1 (m, 
2H), 2.9-3.1 (m, 2H), 3.4 (m, 2H), 5.08 (m, 1H), 5.35 (s, 2H), 6.12 (s, 2H), 7.0-7.05 (m, 2H), 
7.12 (d, 1H), 7.22 (d, 1H), 7.3-7.6 (m, 5H), 8.75 (s, 1H), 10.1 (s, 1H); Mass Spectrum: M+H* 
30 605 and 607. 

[19] The reactants were 7-acetoxy-4-chloro-5-cyclopentyloxyquina2oline and 
2,3-methylenedioxyaniIine. The precipitate from the reaction mixture was isolated, dissolved 
in a saturated methanolic ammonia solution (20 ml) and stirred at ambient temperature for 2 
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hours. The mixture was evaporated and the residue was triturated under water. The solid so 
obtained was washed with water and dried overnight under vacuum. The product gave the 
following data : NMR Spectrum : (DMSOd*) 1.6-1.7 (m, 2H), 1.7-1.9 (m, 2H), 1.9-2.15 (m, 
4H), 5.1 (br s, 1H), 6.12 (s, 2H), 6.63 (s, 1H), 6.65 (s, 1H), 6.72 (d, 1H), 6.9 (m, 1H), 8.15 (d, 
5 m. 8.42 (s. 1HTL 9.8 (s. lffi. 10.58 (s. 1H); Mass Spectrum: M+H* 366. 

Example 16 4-(2-iodoanilino)-7-methoxy-5-(N-methylpiperidin- 
4-yloxy)quinazoline dihydrochloride 

A mixture of 4^hloro-7-methoxy-5-(N-methylpiperidin-4-yloxy)quinazoline (0.08 g), 
10 2-iodoaniline (0.068 g), 6M hydrogen chloride in isopropanol (0.05 ml) and 

isopropanol (3 ml) was stirred and heated to 80°C for 2 hours. The mixture was cooled to 0°C 
and diethyl ether was added. The resultant precipitate was isolated, washed with diethyl ether 
and dried under vacuum. The solid so obtained was dissolved in methylene chloride and the 
solution was washed with a saturated aqueous sodium bicarbonate solution. The organic 
IS solution was poured onto a column of silica and eluted with a 9:10:1 mixture of methylene 
chloride, ethyl acetate and methanol followed by a 9:10:1 mixture of methylene chloride, ethyl 
acetate and a saturated methanolic ammonia solution. The material so obtained was dissolved 
in diethyl ether and 6M hydrogen chloride in diethyl ether (0.1 ml) was added. The resultant 
precipitate was isolated, washed with diethyl ether and dried under vacuum. There was thus 
20 obtained the title compound (0.081 g), as the dihydrochloride salt, a portion of which was 
converted to the free base using an analogous procedure to that described in Example 3. The 
free base gave the following data : NMR Spectrum : (CDCh) 2.1-2.4 (m, 6H), 2.3 (s, 3H), 2.8 
(m, 2H), 3.92 (s, 3H), 4.6 (m, 1H), 6.55 (s, 1H), 6.85 (s, 1H), 6.95 (t, 1H), 7.42 (t, 1H), 7.9 (d, 
2H), 8.5 (s, 1H), 9.5 (s, 1H); Mass Spectrum : M+H* 491. 

25 

Example 17 

Using an analogous procedure to that described in Example 16, the appropriate 
4-chloroquinazoline was reacted with the appropriate aniline in the presence of hydrogen 
chloride to give the dihydrochloride salt of each of the compounds described in Table V, a 
30 portion of each of which was converted to the free base using an analogous procedure to that 
described in Example 3. 
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TableV 




(R 2 )n 



No. and 
Note 


(R 1 )™ 


Q" 


(R 2 )n 


[1] 


7-melhoxy 


N-methylpiperidin-4-yl 


2,4-dichloro ' 


[2] 


7-methoxy 


N-methylpiperidin-4-yl 


4-broroo-2-chloro 


[3] 


7-melhoxy 


N-methylpiperidin-4-yl 


2-chloro-4-cyano 


[4] 


7-melhoxy 


N-methylpiperidin-4-yl 


2-bromo-4-fhioro 


[5] 


7-methoxy 


N-methylpiperidin-4-yl 


2-bromo-4-chloro 


[6] 


7-melhoxy 


N-methy]piperidin-4-yl 


2,4-dibromo 


[7] 


7-methoxy 


N-methylpiperidin-4-yl 


2-bromo j 


[8] 


7-methoxy 


N-methylpiperidin-4-yl 


2-bromo-4-methyI 


[9] 


7-melhoxy 


N-methylpiperidin-4-yl 


2-fluoro-4-chloro 


[10] 


7-methoxy 


N-methylpiperidin-4-yl 


2-fluoro-4-bromo 


["] 


7-methoxy 


N-methylpiperidin-4-yl 


2-fhioro-3-chloro 


[12] 


7-methoxy 


N-methylpiperidin-4-yl 


2,4-dimethoxy 


[13] 


7-methoxy 


N-methylpiperidin-4-yi 


2,3-dimethoxy 


[14] 


7-methoxy 


N-methylpiperidin-4-yl 


2 -methoxy- 5 -methyl 


[15] 


7-melhoxy 


N-raethylpiperidin-4-yl 


2-methoxy-5-chloro 


[16] 


7-melhoxy 


N-methylpipeiidin-4-yl 


2-methoxy 


[17] 


7-melhoxy 


N-methylpiperidin-4-yl 


2-ethoxy 


[18] 


7-methoxy 


N-methylpiperidin-4-yl 


2-methylthio 


[19] 


7-methoxy 


N-methylpiperidin-4-yl 


2-acetyl-4-chloro 


[20] 


7-melhoxy 


^-methylpiperidin-4-yl 


2-methyi-5-chloro 


[21] 


7-methoxy 


N-methyipiperidin-4-yl 


2-methyl-3-chloro 


[22] 


7-melhoxy 


23-methylpiperidin-4-yl 


2-methyl-4-chloro ' 
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[23] 


7-methoxy 


N-methylpiperidin-4-yl 


2-methyI-5-methoxy 


[24] 


7-methoxy 


N-methylpiperidin-4-yl 


2-isopropenyl 


[25] 


7-methoxy 


N-methylpiperidin-4-yl ] 


2-(l-pytrolyl) 


[26] 


7-methoxy 


N-methylpiperidin-4-yl 


2-piperidino 


[27] 


7-(2-pyrrolidin- 1 -ylethoxy) 


cyclopentyl 


2-bromo-5 -methoxy 


[28] 


7-(2-pyrrolidin-l -ylethoxy) 


cyclopentyl 


5-methoxy- 
2-pyrrolidin-l-yi 


[29] 


7-(2-pyn*olidin-l -ylethoxy) 


cyclopentyl 


5-methoxy- 
2-morpholinomethyl 


[30] 


7-(2-pyiTolidin- 1 -ylethoxy) 


cyclopentyl 


6-chloro- 

2,3-methylenedioxy 


[31] 


7-methoxy 


piperidin-4-ylmethyl 


6-chloro- 

2,3-methyienedioxy 


[32] 


7-(2-pyrrolidin- 1 -ylethoxy) 


4-tetrahydropyranyl 


6-chloro- 

2,3-methylenedioxy 


[33] 


7-(3-pyrrolidin- 1 -ylpropoxy) 


4-tetrahydropyranyl 


6-chloro- 

2,3-methylenedioxy 


[34] 


7-henzyloxy 


4-tetrahydropyranyl 


6-chloro- 

2,3-methylenedioxy 



Notes 

[1] The free base gave the following data : NMR Spectrum : (CDC1 3 ) 2.0-2.1 (m, 2H), 
2.15-2.4 (m, 4H), 2.3 (s, 3H), 2.75-2.9 (m, 2H), 3.89 (s, 3H), 4.55 (m, 1H), 6.5 (s, 1H), 6.82 
5 (s, 1H), 7.28 (m, 1H), 7.42 (d, 1H), 8.35 (d, 1H), 8.5 (s, 1H), 9.8 (s, 1H); Mass Spectrum: 
M+H* 433 and 435. 

[2] The free base gave the following data : NMR Spectrum : (CDCI3) 1.95-2.1 (m, 2H), 
2.15-2.35 (m, 4H), 2.3 (s, 3H), 2.7-2.9 (m, 2H), 3.9 (s, 3H), 4.42-4.6 (m, 1H), 6.55 (d, 1H), 
6.82 (d, 1H), 7.4 (m, 1H), 7.55 (d, 1H), 8.3 (d, 1H), 8.51 (s, 1H), 9.8 (s, 1H); Mass Spectrum: 
10 M+H* 477 and 479. 

[3] The free base gave the following data : NMR Spectrum : (CDCI3) 1.95-2.1 (m, 2H), 
2.1 -2.25 (m, 4H), 2.2% (s, 3H), 2.85 (br d, 2H), 3.9 (s, 3H), 4.5 (m, 1H), 6.55 (d, 1H), 6.85 (d, 
1H), 7.58 (m, 1H), 7.7 (s, 1H), 8.6 (s, 1H), 8.82 (d, 1H); Mass Spectrum : M+H* 424 and 426. 
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[4] The free base gave the following data : NMR Spectrum: (CDC1 3 ) 2.0-2.1 (m, 2H), 
2.15-2.4 (m, 4H), 2.28 (s, 3H), 2.8 (m, 2H), 3.9 (s, 3H), 4.55 (m, 1H), 6.5 (s, 1H), 6,8 (s, 1H), 
7.1 (m, 1H), 7.35 (m, 1H), 8.05 (ra, 1H), 8.48 (s, 1H), 9.55 (br s, 1H); Mass Spectrum : 
M+H* 461 and 463. 

5 [5] The free base gave the following data : NMR Spectrum : (CDCI3) 2.0-2.1 5 (m, 2H), 
2.2-2.4 (m, 4H), 2.3 (s, 3H), 2.8 (m, 2H), 3.9 (s, 3H), 4.5-4.6 (m, 1H), 6.5 (d, 1H), 6.8 (d, 1H), 
7.3 (m, 1H), 7.6 (d, 1H), 8.15 (d, 1H), 8.5 (s, 1H), 9.6 (br s, 1H); Mass Spectrum : M+H* 477 
and 479. 

[6] The free base gave the following data : NMR Spectrum: (CDCI3) 2.0-2.2 (m, 2H), 22- 
10 2.35 (m, 4H), 2.25 (s, 3H), 2.7-2.9 (m, 2H), 3.9 (s, 3H), 4.5-4.6 (m, 2H), 6.55 (s, 1H), 6.85 (s, 
1H), 7.15 (m, 1H), 7.45 (d, 1H), 8.45 (s, 1H), 8.55 (s, 1H), 9.68 (br s, 1H); Mass Spectrum : 
M+H* 521, 523 and 525. 

[7] The free base gave the following data : NMR Spectrum : (CDCI3) 2.0-2.1 5 (m, 2H), 
2.15-2.38 (m, 4H), 2.3 (s, 3H), 2.8 (m, 2H), 3.9 (s, 3H), 4.55 (m, 1H), 6.5 (d, 1H), 6.82 (d, 
15 1H), 7.02 (m, 1H), 7.35 (m, 1H), 7.36 (d, 1H), 8.15 (d, 1H), 8.5 (s, 1H), 9.65 (s, 1H); Mass 
Spectrum : M+H* 443 and 445. 

[8] The free base gave the following data : NMR Spectrum : (CDCI3) 2.0-2.15 (m, 2H), 
2.2-2.4 (m, 4H), 2.28 (s, 3H), 2.31 (s, 3H), 2.8 (m, 2H), 3.89 (s, 3H), 4.55 (m, 1H), 6.5 (s, 
1H), 6.8 (s, 1H), 7.15 (m, 1H), 7.42 (s, 1H), 7.95 (d, 1H), 8.48 (s, 1H), 9.55 (s, 1H); Mass 

20 Spectrum : M+H* 457 and 449. 

[9] The free base gave the following data : NMR Spectrum : (CDCI3) 1.95-2.1 (m, 2H), 
2.15-2.3 (m, 4H), 2.3 (s, 3H), 2.85 (d, 1H), 3.9 (s, 3H), 4.5 (m, 1H), 6.5 (d, 1H), 6.82 (d, 1H), 
7.1-7.2 (m, 2H), 8.58 (s, 1H), 8.75 (m, 1H); Mass Spectrum : M+H* 417 and 419. 
[10] The free base gave the following data : NMR Spectrum : (CDCI3) 1.95-2.1 (m, 2H), 

25 2.15-2.35 (m, 4H), 2.32 (s, 3H), 2.9 (m, 2H), 3.89 (s, 3H), 4.55 (m, 1H), 6.5 (d, 1H), 6.85 (d, 
1H), 7.25-7.35 (m, 2H), 8.58 (s, 1H), 8.75 (m, 1H); Mass Spectrum : M+H* 461 and 463. 
[1 1] The free base gave the following data : NMR Spectrum : (CDCI3) 1.95-2.1 (m, 2H), 
2.12-2.28 (m, 4H), 2.28 (s, 3H), 2.85 (m, 2H), 3.86 (s, 3H), 4.5 (m, 1H), 6.5 (s, 1H), 6.8 (s, 
1H), 7.0-7.1 (m, 2H), 8.55 (s, 1H), 8.68 (m, 1H); Mass Spectrum : M+H* 417 and 419. 

30 [12] The free base gave the following data : NMR Spectrum : (CDCI3) 1.95-2.1 (m, 2H), 
2,1-2.22 (m, 4H) i 2.25 (s, 3H), 2.82 (m, 2H), 3.77 (s, 3H), 3.83 (s, 3H), 3.85 (s, 3H), 4.48 (m, 
1H), 6.45 (d, 1H), 6.52 (m, 1H), 6.8 (m, 2H), 8.45 (d, 1H), 8.52 (s, 1H); Mass Spectrum : 
M+H* 425. 
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[13] The free base gave the foUowing data : NMR Spectrum: (CDC1 3 ) 1.9-2.1 (m, 2H), 2.1- 
2.25 (m, 4H), 2.28 (s, 3H), 2.7-2.9 (m, 2H), 3.8 (s, 3H), 3.85 (3, 3H), 3.9 (s, 3H), 4.5 (m, 1H), 
6.45 (d, 1H), 6.5-6.6 (m, 2H), 6.8 (d, 1H), 8.4 (d, 1H), 8.5 (s, 1H), 9.85 (s, 1H); Mass 
Spectrum: M+H* 425. 

5 [14] The free base gave the following data : NMR Spectrum : (CDC1 3 ) 1 .95-2.1 (m, 2H), 
2.15-2.3 (m, 4H), 2.27 (s, 3H), 2.3 (s, 3H), 2.85 (m, 2H), 3.87 (s, 3H), 3.89 (s, 3H), 4.5 (m, 
1H), 6.5 (s, 1H), 6.8-6:9 (m, 3H), 8.45 (s, 1H), 8.55 (s, 1H); Mass Spectrum : M+H* 409. 
[15] The free base gave the following data : NMR Spectrum : (CDClj) 1 .95-2.1 (m, 2H), 
2.15-2.3 (m, 4H), 2.3 (s, 3H), 2.85 (d, 2H), 3.89 (s, 3H), 3.9 (s, 3H), 4.5 (m, 1H), 6.5 (d, 1H), 

10 6.8 (m, 2H), 7.0 (m, 1H), 8.6 (s, 1H), 8.85 (d, 1H); Mass Spectrum : M+H* 429 and 431. 
[16] The free base gave the following data : NMR Spectrum : (CDC1 3 ) 2.0-2.1 (m, 2H), 
2.15-2.3 (m, 4H), 2.29 (s, 3H), 2.85 (m, 2H), 3.88 (s, 3H), 3.9 (s, 3H), 4.52 (m, 1H), 6.5 (s, 
1H), 6.8 (s, 1H), 6.95 (m, 1H), 7.02 (m, 2H), 8.55 (s, 1H), 8.65 (m, 1H); Mass Spectrum: 
M+H f 395. 

15 [17] The free base gave the following data : NMR Spectrum : fCDCUt 1.4 ft. 3m. 1.9-2.1 
(m, 2H), 2.1-2.3 (m, 4H), 2.24 (s, 3H), 2.7-2.9 (m, 2H), 3.9 (s, 3H), 42 (q, 2H), 4.4-4.55 (m, 
1H), 6.5 (d, 1H), 6.8 (d, 1H), 6.9 (m, 1H), 6.95-7.1 (m, 2H), 8.38 (m, 1H), 8.5 (s, 1H), 9.85 (br 
s, 1H); Mass Spectrum : M+H 4 409. 

[18] The free base gave the following data : NMR Spectrum : (CDC1 3 ) 2.05-235 (m, 6H), 
20 2.27 (s, 3H), 2.38 (s, 3H), 2.7-2.9 (m, 2H), 3.9 (s, 3H), 4.5-4.6 (m, 1H), 6.5 (d, 1H), 6.8 (d, 
1H), 7.15 (m, 1H), 7.26 (m, 1H), 7.38 (m, 1H), 7.98 (d, 1H), 8.5 (s, 1H), 9.7 (brs, 1H); Mass 
Spectrum : M+H* 411. 

[19] The free base gave the following data : NMR Spectrum : (CDCI3) 2.15-2.35 (m, 6H), 
2.27 (s, 3H), 2.57 (s, 3H), 2.82 (m, 2H), 3.89 (s, 3H), 4.55 (m, 1H), 6.52 (s, 1H), 6.8 (s, 1H), 

25 7.48 (m, 1H), 7.75 (d, 1H), 8.3 (d, 1H), 8.5 (s, 1H); Mass Spectrum : M+H* 441 and 443. 
[20] The free base gave the foUowing data : NMR Spectrum : (CDCI3) 1 .9-2.0 (m, 2H), 
2.15-2.4 (m, 4H), 2.26 (s, 3H), 2.28 (s, 3H), 2.75 (br s, 2H), 3.9 (s, 3H), 4.55 (br s, 1H), 6.5 (d, 
1H), 6.82 (s, 1H), 7.1 (m, 1H), 7.18 (d, 1H), 7.8 (s, 1H), 8.48 (s, 1H), 9.1 (s, 1H); Mass 
Spectrum : M+H* 413 and 415. 

30 [21 ] The free base gave the following data : NMR Spectrum : (CDCI3) 1 .9-2.0 (m, 2H), 

2.15-2.25 (m, 2H)i 2.28 (s,3H), 2.25-238 (m; 2H), 2v35 (s, 3H), 2.7 (brs, 2H), 3.9(s,3H), ■• 
4.6 (m, 1H), 6.5 (d, 1H), 6.8 (d, 1H), 7.18 (m, 1H), 7.28 (m, 1H), 7.5 (d, 1H), 8.45 (s, 1H), 
9.35 (s, 1H); Mass Spectrum : M+H* 413 and 415. 
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[22] The free base gave the following data : NMR Spectrum : (CDClj) 1.9-2.0 (m, 2H), 22- 

2.4 (m, 4H), 2.27 (s, 3H), 2.65-2.8 (m, 2H), 3.89 (s, 3H), 4.55 (m, 1H), 6.5 (d, 1H), 6.8 (d, 
1H), 7.15-7.25 (m, 2H), 7.6 (d, 1H), 8.45 (s, 1H), 9.25 (s, 1H); Mass Spectrum : M+H* 413 
and 415. 

5 [23] The free base gave the following data : NMR Spectrum : (CDCh) 1 .9-2.0 (m, 2H), 
2.15-2.22 (m, 4H), 2.17 (s, 3H), 2.22 (s, 3H), 2.72 (m, 2H), 3.78 (s, 3H), 3.89 (s, 3H), 4.55 (m, 
1H), 6.5 (d, 1H), 6.7 (m, 1H), 6.8 (d, 1H), 7.15 (d, 1H), 7.3 (d, 1H), 8.45 (s, 1H), 9.3 (s, 1H); 
Mass Spectrum : M+H* 409. 

[24] The free base gave the following data : NMR Spectrum : (CDCI3) 1 .85-2.0 (m, 2H), 
10 2.05 (s, 3H); 2.1-2.3 (m, 4H), 2.28 (s, 3H), 2.72 (m, 2H), 3.92 (s, 3H), 4.5 (m, 1H), 5.1 (s, 
1H), 5.25 (s, 1H), 6.5 (s, 1H), 6.82 (s, 1H), 7.2 (t, 1H), 7.3 (d, 1H), 7.35 (t, 1H), 7.85 (d, 1H), 

8.5 (s, 1H), 9.35 (s, 1H). 

[25] " The free base gave the following data : NMR Spectrum : (CDC1 3 ) 1 .45-1 .6 (m, 2H), 
1 .8-1 .95 (m, 2H), 2.05-2.2 (m, 2H), 2.2 (s, 3H), 2.4-2.55 (br s, 2H), 3.95 (s, 3H), 4^5-4.35 
15 (m, 2H), 6.25 (d, 2H), 6.4 (s, 1H), 6.8 (s, 1H), 6.85 (d, 2H), 7.2 (m, 1H), 7.3 (m, 1H), 7.35 (m, 
1H), 8.05 (d, 1H), 8.5 (s, 1H), 9.25 (br s, 1H); Mass Spectrum : M+H* 430. 
[26] The free base gave the following data : NMR Spectrum : (CDCI3) 1 .6 (m, 2H), 1 .7 (m, 
4H), 2.1 (m, 2H), 2.2 (s, 3H), 2.2 (m, 2H), 2.3 (m, 2H), 2.7 (m, 2H), 2.9 (m, 4H), 3.95 (s, 3H), 

4.6 (m, 1H), 6.1 (d, 1H), 6.9 (d, 1H), 7.1-7.2 (m, 3H), 8.02 (m, 1H), 8.52 (s, 1H), 9.72 (s, 1H); 
20 Mass Spectrum : M+H* 448. 

[27] The free base gave the following data : NMR Spectrum : (CDCI3) 1.6-1.78 (m, 4H), 
1.85 (m, 4H), 2.1 (m, 4H), 2.65 (m, 4H), 2.98 (m, 2H), 3.82 (s, 3H), 4.25 (m, 2H), 5.02 (m, 
1H), 6.4 (d, 1H), 6.45 (m, 1H), 6.82 (d, 1H), 7.5 (d, 1H), 7.85 (d, 1H), 8.52 (s, 1H), 9.62 (s, 
1H); Mass Spectrum : M+H* 527 and 529. 

25 The 4^hJoro-5-cyclopentyloxy-7-(2-pynolidin-l-ylethoxy)quina2oline used as a 

starting material was prepared as follows :- 

A mixture of 7-acetoxy-4-chloro-5-cyclopentyloxyq^iinazoline (1 g), a saturated 
methanolic ammonia solution (10 ml) and methanol (10 ml) was stirred at ambient 
temperature for 30 minutes. The mixture was evaporated and the residue was triturated under 

30 water. The resultant solid was isolated, washed with water and dried under vacuum to give 
4-chloro-5-cyclopeptyloxy-7-hydroxyquinazoline (0.67 g); NMR Spectrum : (DMSOd 6 ) 1.6- ~ 
1.75 (m, 2H), 1.75-1.85 (m, 2H), 1.85-2.05 (m, 4H), 5.0 (m, 1H), 6.72 (d, 1H), 6.8 (d, 1H), 8.7 
(s, 1H); Mass Spectrum : M+H* 265. 
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Using an analogous procedure to that described in Example 1, 4-chIoro- 
5-cyclopentyloxy-7-hydroquinazoline (0.84 g) was reacted with 2-pyrrolidin- 1 -ylethanol 
(0.448 ml). There was thus obtained 4-chloro-5-cyclopentyloxy-7-(2-pyrTolidin-l- 
ylethoxy)quinazoline (0.82 g); NMR Spectrum : (CDC1 3 ) 1.65-2.12 (m, 12H), 2.65 (m, 4H), 
5 2.97 (m, 2H), 4.25 (m, 2H) f 4.9 (m, 1H), 6.65 (d, 1H), 6.92 (d, 1H), 8.8 (s, 1H); Mass 
Spectrum : M+H* 362 and 364. 

[28] The reaction product was purified by column chromatography on reversed phase silica 
using decreasingly polar mixtures of water, acetonitrile and a saturated methanolic ammonia 
solution as eluent The free base gave the following data : UMtt SpM»tnmr (CDCb) 1.6-1.75 

10 (m, 2H), 1 .8 (m, 2H), 1 .8-1.95 (m, 8H), 2.05 (m, 4H), 2.65 (br s, 1H), 2.95 (m, 2H), 3.05 (br s, 
4H), 3.8 (s, 3H), 4.25 (m, 2H), 4.95 (m, 1H), 6.55 (s, 1H), 6.65 (m, 1H), 6.8 (s, 1H), 7.1 (d, 
1H), 7.75 (d, 1H), 8.5 (s, 1H), 9.7 (s, 1H); Mass Spectrum: M+H 4 518. 
[29] The free base gave the foUowing data : NMR Spectrum : (CDC1 3 ) 1 -65-1 S (m, 8H), 
1.9-2.15 (m, 4H), 2.35 (m, 4H), 2.65 (m, 4H), 2.98 (m, 2H), 3.42 (s, 2H), 3.55 (m, 4H), 3.82 

15 (s, 3H), 4^5 (m, 2H), 5.0 (m, 1H), 6.6 (s, 1H), 6.8 (m, 2H), 7.1 (s, 1H), 7.38 (d, 1H), 8.42 (s, 
1HV 9.3 fs. im: Mass Spectrum : M-H^ 548. 

The 2~moipholinomethyl-5-methoxyaniline used as a starting material was prepared as 
follows :- 

A mixture of 4-methoxy-2-nitrotoluene (20 g), N-bromosuccinimide (23 g), a catalytic 
20 amount of benzoyl peroxide and carbon tetrachloride (100 ml) was heated to reflux for 

8 hours. The mixture was diluted with methylene chloride (200 ml) and washed in turn with a 
2N aqueous sodium hydroxide solution and brine. The organic layer was dried over 
magnesium sulphate and evaporated. There was thus obtained 4-methoxy-2-nitrobenzyl 
bromide (29 g) which was used without further purification. 
25 Morpholine (2.8 ml) was added to a stirred solution of 4-methoxy-2-nitrobenzyl 

bromide (4 g) in diethyl ether (1 50 ml) which was cooled to 0°C. The resultant mixture was 
stirred at ambient temperature for 1 6 hours. The mixture was filtered and the filtrate was 
evaporated. There was thus obtained 2-moipboUnomethyi-5-methoxy-l -nitrobenzene (4 g); 
NMR Spectrum : (CDCI3) 2.4 (m, 4H), 3.68 (m, 4H), 3.7 (s, 2H), 3.88 (s, 3H), 7.1 (m, 1H), 
30 7.35 (d, 1H), 7.45 (d, 1H). 

A mixture-of the material so obtained, 10 % palladium on charcoal catalyst (0.2 g) and 
methanol (100 ml) was stirred under an atmosphere pressure of hydrogen for 1 hour. The 
mixture was filtered and the filtrate was evaporated. The residue was purified by column 
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chromatography on silica using a 49:1 mixture of methylene chloride and methanol as ehient 
There was thus obtained 2-moipholinomethyl-5-methoxyaniline (1 .9 g); NMR Sp M»tnm^ 
(CDa 3 ) 2.4 (br s, 4H), 3.48 (s, 2H), 3.7 (m, 4H), 3.78 (s, 3H), 4.75 (br s, 2H), 6.2 (s, lH) t 
6.25 (d,lH), 6.9 (d, 1H). 
5 [30] The free base gave the following data : NMR Spectrum : (CDC1 3 ) 1 .7-1 .8 (m, 2H), 1 .9 
(br s, 4H), 2.1 (m, 2H), 2.65 (br s, 4H), 3.0 (br s, 2H), 4.25 (m, 2H), 5.0 (m, 1H), 6.05 (s, 1H), 
6.55 (d, 1H), 6.7 (d, 1H), 6.8 (d, 1H), 6.98 (d, 1H), 8.5 (s, 1H), 9.3 (s, 1H); Mass Spectrum : 
M+H* 497 and 499. 

The 6-chloro-2,3 -methylenedioxyaniline used as a starting material was prepared as 
10 follows :- 

Sulphury! chloride (72.5 ml) was added dropwise during 1.7 hours to a stirred mixture 
of benzodioxole (100 g), aluminium trichloride (0.43 g) and diphenyl sulphide (0.55 ml). 
Once the reaction started with the evolution of sulphur dioxide, the reaction mixture was 
cooled in a water bath to a temperature of approximately 22°C. After completion of the 
15 addition, the reaction mixture was stirred at ambient temperature for 45 minutes. The reaction 
mixture was degassed under vacuum and filtered and the filtrate was distilled at atmospheric 
pressure using a Vigreux distillation column. There was thus obtained 5-chloro- 
1,3-benzodioxole; b.p. 1 85-187°C; NMR Spectrum : (CDC1 3 ) 6.0 (s, 2H); 6.7 (d, 1H); 6.75-6.9 
(m, 2H). 

20 A mixture of diisopropylamine (4.92 ml) and THF (1 00 ml) was cooled to -78°C and 

n-butyllithium (2.5 M in hexane, 14 ml) was added dropwise. The mixture was stirred at 
-78°C for 15 minutes. 5-Chloro-l,3-benzodioxole (3.73 ml) was added dropwise and the 
reaction mixture was stirred at -78°C for 30 minutes. Dry carbon dioxide gas was bubbled 
into the reaction mixture for 30 minutes. The resultant reaction mixture was allowed to warm 

25 to ambient temperature and was stirred for a further hour. Water was added and the organic 
solvent was evaporated. The residue was acidified to pH2 by the addition of 2N aqueous 
hydrochloric acid solution. The resultant solid was isolated and washed in turn with water and 
diethyl ether. There was thus obtained 5-chloro-l,3*benzodioxole-4-carboxylic acid (5.4 g); 
NMR Spectrum : (DMSOd*) 6.15 (s, 2H), 7.0 (m, 2H), 13.7 (br s, 1H). 

30 A portion (1 g) of the material so obtained was dissolved in 1 ,4-dioxane (1 5 ml) and 

anhydrous tert-butanol (4 ml), diphenylphosphoryl azide (1.12 ml) and triethylamine (0.73 miy 
were added in turn. The resultant mixture was stirred and heated to 100°C for 4 hours. The 
mixture was evaporated and the residue was partitioned between ethyl acetate and a 5% 
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aqueous citric acid solution. The organic phase was washed in turn with water, a saturated 
aqueous sodium bicarbonate solution and brine, dried over magnesium sulphate and 
evaporated. The residue was purified by column chromatography on silica using a 9:1 mixture 
of petroleum ether (b.p. 40-60°Q and ethyl acetate as eluent. There was thus obtained 

5 tert-butyl 5-chJoro-l,3-benzodioxol-4-ylcarbamate (1.1 g); NMR Spectrum : (DMSOd*) 1.45 
(s, 9H), 6.1 (s, 2H), 6.85 (d, 1H), 6.95 (d, 1H), 8.75 (s, 1H). 

A mixture of the material so obtained (1.1 g), trifluoro acetic acid (6 ml) and methylene 
chloride (20 ml) was stirred at ambient temperature for 3 hours. The solvent was evaporated 
and the residue was partitioned between ethyl acetate and a saturated aqueous sodium 

10 bicarbonate solution. The organic phase was washed with brine, dried over magnesium 
sulphate and evaporated There was thus obtained 6~chloro-2,3 -methylenedioxyaniline 
(0.642 g); NMR Spectrum : PMSOd*) 5.15 (s, 2H), 6.0 (s, 2H), 6.25 (d, 1H), 6.75 (d, 1H). 
[31] The reactants were 5-fN-ftert-butoxvcarbonvl^iperidin-l-vlmethoxy]^hloro- 
7-methoxyquinazoline (0.4 g) and 6-chloro-(2,3 -methylenedioxy)aniline (0.089 g). After 

15 basification and purification by column chromatography, the reaction product was suspended 
in a 2M solution of hydrogen chloride in diethyl ether (15 ml) and stirred at ambient 
temperature for 3 hours. The resultant solid was isolated, washed with diethyl ether and dried 
under vacuum. The dihydrochloride salt so obtained gave the following data : NMR 
Spectrum : (DMSOd 6 ) 1.4-1 .6 (m, 2H), 1.95 (d, 2H), 2.3-2.4 (m, 1H), 2.8-2.9 (m, 2H), 3.3 (m, 

20 2H), 3.97 (s, 3H), 4.4 (d, 2H), 6.12 (s, 2H), 6.95 (d, 1H), 7.03 (d, 1H), 7.07 (d, 1H), 7.1 1 (d, 
1H), 8.74 (s, 1H), 8.8-9.0 (m, 2H), 10.25 (br s, 1H); Mass Spectrum : M+H* 443 and 445. 
[32] The free base gave the following data : NMR Spectrum : (CDC1 3 ) 1 .8-1 .9 (m, 4H) f 1.9- 
2.05 (m, 2H), 2.2-2.3 (m, 2H), 2.6-2.7 (m, 4H), 2.95 (m, 2H), 3.6-3.7 (m, 2H), 4.05 (m, 2H), 
4.25 (m, 2H), 4.75 (m, 1H), 6.05 (s, 2H), 6.6 (d, 1H), 6.71 (d, 1H), 6.84 (d, 1H), 6.97 (d, 1H), 

25 8.5 (s, 1H), 9.3 (s, 1H); Mass Spectrum : M+H 4 513 and 515. 

The 4-ch]oro-7-(2-pyrrobdin-l-ylethoxy)-5-tetrab^ used 
as a starting materia] is described in Note [6] in Example 19. 

[33] The free base gave the following data : NMR Spectrum : (CDC1 3 ) 1 .75-1 .9 (m, 4H), 
1.9-2.15 (m, 4H), 2.2-2.3 (m, 2H), 2.55 (br s, 4H), 2.65 (m, 2H), 3.65 (m, 2H), 4.02 (m, 2H), 
30 4.15 (m, 2H), 4.8 (m, 1H), 6.05 (s, 2H), 6.52 (d, 1H), 6.72 (d, 1H), 6.82 (d, 1H), 6.97 (d, 1H), 
8.5 (s, 1 H), 9.26 (s, 1H); Mass Spectrum : M+H* 527 and 529. - - 

The 4-chloro-7-(3-pynohdin-l-ylpropoxy)-5-tetrahydropyran-4-yloxyq\iin^ used 
as a starting material was prepared as follows > 
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Using an analogous procedure to that described in Note [6] below Example 19, 

4- cMoro-7-hydroxy-5-tetrahy^ (0.1 12 g) was reacted with 
l-(3-hydroxypropyl)pyrrolidine (0.062 g) to give 4-chloro~7-(3 -pyrrolidine 1 ->4propoxy)- 

5- tetrahydropyran-4-yloxyquinazoline (0.125 g); NMR Spectrum : (CDCI3) 1.7-1.9 (m, 4H), 
5 1 .95-2.2 (m, 6H), 2.55 (br s, 4H), 2.65 (m, 2H), 3.65-3.75 (m, 2H), 4.0-4.1 (m, 2H), 4.2 (m, 

2H), 4.75 (m, 1H), 6.6 (d, 1H), 6.95 (d, 1H), 8.8 (s, 1H); Mass Spectrum : M+H* 392 and 394. 
[34] The free base gave the following data : NMR Spectrum : (CDC1 3 ) 2. 1-2.2 (m, 2H), 
2.15-2.3 (ra, 2H), 3.52-3.65 (m, 2H), 3.95-4.08 (m, 2H), 4.75 (m, 1H), 5.18 (s, 2H), 6.05 (s, 
2H), 6.6 (d, 1H), 6.75 (d, 1H), 6.9-7.0 (m, 2H), 7.3-7.5 (m, 5H), 8.55 (s, 1H), 9.34 (s, 1H); 

10 Mass Spectrum : M+H* 506 and 508. 

The 7-benzyloxy-4-chloro-5-tetrahydropyraih4-)doxyquinazoline used as a starting 
material was prepared as follows :- 

Di-tert-butvl azodicarboxylate (16.3 g) was added portionwise to a stirred mixture of 
7-benzyloxy-5-hydroxy-3-pivaloyloxymethyW^ (17 g), 

15 4-hydroxytetrahydropyran (5.4 g) and methylene chloride (200 ml) that had been cooled to 
5°C. The mixture was allowed to warm to ambient temperature and was stirred for 2 hours. 
The mixture was evaporated and the residue was dissolved in a saturated methanolic ammonia 
solution. The resultant mixture was stirred at ambient temperature for 16 hours. The mixture 
was evaporated and the residue was triturated under diethyl ether. The solid so obtained was 

20 dried under vaccuum to give 7-benzyloxy-5-tetrahydropyran^yloxy-3,4-dihydroqxiina2X)lin- 
4-one (12.5 g); NMR Spectrum : (DMSOd*) 1 .6-1 .7 (m, 2H), 1.85-1 .95 (m, 2H), 3.5 (m, 2H), 
3.9 (m, 2H), 4.75 (m, 1H), 5.22 (s, 2H), 6.7 (d, 1H), 6.8 (d, 1H), 7.3-7.5 (m, 5H), 7.9 (s, 1H); 
Mass Spectrum : M+H* 353. 

A mixture of 7-benzyloxy-5-tetrahydropyran^yIoxy-3,4K3 

25 (9 g), phosphoryl chloride (2.8 ml), di-isopropylethylamine (1 1 .4 ml) and 1 ,2-dichloroethane 
(130 ml) was stirred and heated to 80°C for 3 hours. The mixture was evaporated to give 
7-ben2yloxy-4-chloro-5-tetrahydropyran-4-yloxyquinazoline which was used without further 
purification. 

30 Example 18 4-(2,6-dlchloroanilino)-7-methoxy-5-(N-methyIpiperidin- 
4-yloxy)quinazoline dihydrochloride 

Sodium hexamethyldisilazane (1M solution in THF; 0.65 ml) was added to a solution 
of 2,6-dichloroaniline (0.105 g) in DMF (3 ml) and the mixture was stirred at ambient 
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temperature for 5 minutes. A solution of 4^hloro-7-methoxy-5-(N-methylpiperidin- 
4-ytoxy)quinazoline (0.1 g) in DMF (8 ml) was added and the mixture was stirred at ambient 
temperature for 1 hour. A saturated aqueous ammonium chloride solution was added and the 
mixture was extracted with ethyl acetate. The organic layer was evaporated and the residue 

5 was purified by column chromatography on silica using as eluent a 9:10:1 mixture of 
methylene chloride, ethyl acetate and methanol followed by a 9:10:1 mixture of methylene 
chloride, ethyl acetate and a saturated methanolic ammonia solution. The material so obtained 
was triturated under diethyl ether. The solid was isolated and dried under vacuum. The 
material so obtained was dissolved in a mixture of isopropanol (2 ml) and diethyl ether (2 ml) 

10 and 6M hydrogen chloride in isopropanol (0.1 1 ml) was added. The mixture was evaporated 
and the residual solid was dried under vacuum. There was thus obtained the title compound as 
a dihydrochloride salt (0.06 g), a portion of which was converted into the free base using an 
analogous procedure to that described in Example 3. The free base gave the following 
characterising data : NMR Spectrum: (CDC1 3 ) 2.0-2.1 (m, 2H), 2.15-2.25 (m, 2H), 2.3 (s, 3H), 

15 2.4 (m, 2H) t 2.68 (m, 2H) f 3.95 (s, 3H), 4.65 (m, 1H), 6.55 (d, 1H), 6.85 (d, 1H), 7.22 (m, 
1H), 7.45 (d, 2H), 8.5 (s, 1H), 9.3 (s, 1H) ; Mass Spectrum : M+H* 433 and 435. 

Example 19 

Using an analogous procedure to that described in Example 18, the appropriate 
20 4-chloroquinazoline was reacted with the appropriate aniline in the presence of sodium 
hexamethyldisilazane to give the compounds described in Table VL Each product was 
purified by way of its dihydrochloride salt and, unless otherwise stated, a portion of each 
compound was converted to the free base using an analogous procedure to that described in 
Example 3. 
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TableVI 




(R 2 )„ 



No.& 
Note 


(R') m 


Q" 


(R 2 X> 


[1] 


7-methoxy 


N-methylpiperidiii-4-yl 


2-bromo-4-ch]oro- 
6-fluoro 


[2] 


7-methoxy 


N-methylpiperidiii-4-yl 


4-chloro-2~trifluoromethyl 


[3] 


7-methoxy 


N-methylpiperidin-4-yl 


4-cyano-2-trifhioromethyi 


[4] 


7-{2-pynroh'din-l-ylethoxy) 


cyclopentyl 


2-bromo-4-chloro- 
6-fluoio 


[5] 


7-(2-pyrrolidin- 1 -ylethoxy) 


cyclopentyl 


4-chlon>-2-trifluoromethyi 


[6] 


7-(2-pyrrolidir>l -ylethoxy) 


4-tetrahydropyranyl 


4-ch]oro-2-trifluoromethyI 


[7] 


7-(2-pyrrolidin- 1 -ylethoxy) 


4-tetrahydropyranyl 


2-bromo-4-chloro- 
6-fiuoro 



5 Notes 

[1] The free base gave the following data : NMR Spectrum : (CDClj) 1 .98-2.1 (m, 2H), 
2.22 (m, 2H), 2.31 (s, 3H), 2.4 (m, 2H), 2.7 (br s, 2H), 3.95 (s, 3H), 4.65 (m, 1H), 6.55 (d, 
1H), 6.85 (d, 1H), 7.25 (m, 1H), 7.52 (d, 1H), 8.48 (s, 1H), 9.15 (s, 1H); Mass Spectrum : 
M+H* 495, 497 and 499. 
10 [2] The free base gave the following data : NMR Spectrum : (CDC1 3 ) 1 .82-2.05 (m, 2H), 
2.1-2.3 (m, 4H), 2.25 (s, 3H), 2.75 (m, 2H), 3.9 (s, 3H), 4.5 (m, 1H), 6.5 (d, 1H), 6.8 (d, 1H), 
7.55 (m, 1H), 7.65 (d, 1H), 7.82 (d, 1H), 8.4 (s, 1H), 9.5 (s, 1H); Mass Spectrum : M+H* 467 
and 469. 

[3] The free base gave the following data : NMR Spectrum : (CDClj) 1 .9-2.0 (m, 2H), 
15 2.15-2.25 (m, 4H), 2.3 (s, 3H), 2.85 (br s, 2H), 3.85 (s, 3H), 4.55 (m, 1H), 6.6 (d, 1H), 6.9 (d, 
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1H), 7.88 (m, 1H), 8.0 (s, 1H), 8.3 (d, 1H), 8.52 (s, 1H), 9.78 (s, 1H); Mass Spectrum : 
M+H* 458. 

[4] The free base gave the following data : NMR Spectrum: (CDC1 3 ) 1.7-1.95 (m, 8H), 
2.05 (br s, 4H), 2.65 (br s, 4H), 2.95 (m, 2H), 4.25 (m, 2H), 5.02 (m, 1H), 6.6 (s, 1H), 6.85 (s, 

5 1H), 7.2 (m, 1H), 7.5 (s, 1H), 8.45 (s, 1H), 9.1 (s, 1H); Mass Spectrum : M+H* 549 and 551. 
[5] The free base gave the following data : NMR Spectrum : (CDCfe) 1.5-1.75 (m, 2H), 
1.75-1.9 (m, 6H), 1.9-2.05 (m, 2H), 2.05-2.15 (m, 2H), 2.62 (br s, 4H), 2.98 (m, 2H), 4.25 (m, 
2H), 4.98 (m, 1H), 6.6 (s, 1H), 6.85 (s, 1H), 7.55 (m, 1H), 7.65 (d, 1H), 7.85 (d, 1H), 8.45 (s, 
1H), 9.45 (s, 1H); Mass Spectrum : M+H* 521 and 523. 

10 [6] The dihydrochloride salt pave the following data : NMR Spectrum : (DMSOds and 
CFjCQzD) 1.8-2.2 (m, 8H), 3.1-3.3 (m, 2H), 3.5 (t, 2H), 3.6-3.75 (m, 4H), 3.95 (d, 2H), 4.6 (t, 
2H), 5.1 (m, 1H), 7.0 (d, 1H), 7.2 (d, 1H), 7.75 (d, 1H), 7.95 (m, 1H), 8.0 (d, 1H), 8.8 (s, 1H); 
Mass Spectrum : M+H* 537 and 539. 

The 4-cMoro-7-(2-pyrrotidra-l-yletooxY)-5^ used 

15 as a starting material was prepared as follows :- 

Di-tert-butvl azodicarboxylate (0.99 g) was added to a stirred mixture of 4-chloro- 
7-hydroxy-5-tetrahydropyran-4-yloxyqumazoline (0.75 g), triphenylphosphine (1.14 g), 
l-(2-hydroxyethyl)pyrrolidine (0.372 g) and methylene chloride (20 ml) and the mixture was 
stirred at ambient temperature for 0.5 hours. The mixture was poured onto a column of silica 

20 and eluted initially with a 49:1 mixture of methylene chloride and methanol followed by a 
97:3 mixture of methylene chloride and a saturated methanolic ammonia solution. There was 
thus obtained 4-cUoro-7-(2-pyirolidin-l-ylemoxy)^ 

(0.9 g); NMR Spectrum : (CDClj) 1.8-1.9 (m, 4H), 1.9-2.05 (m, 2H), 2.1-2.2 (m, 2H), 2.6-2.7 
(m, 4H), 2.97 (m, 2H), 3.65-3.75 (m, 2H), 4.0-4.1 (m, 2H), 4.25 (m, 2H), 4.75 (m, 1H), 6.7 (d, 
25 1H), 6.96 (d, 1H), 9.81 (s, 1H); Mass Spectrum : M+H* 378 and 380. 

[7] The dihydrochloride salt gave the following data : NMR Spectrum : (DMSOd6 and 
CF3CO2D) 1.85-2.2 (m, 8H), 3.15-325 (m, 2H), 3.5-3.65 (m, 2H), 3.65-3.75 (m, 4H), 4.0 (m, 
2H), 4.6 (t, 2H), 5.15 (m, 1H), 7.0 (d, 1H), 7.22 (d, 1H), 7.73 (m, 1H), 7.87 (d, 1H), 8.88 (s, 
1H); Mass Spectrum : M+H* 565 and 567. 
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Example 20 4-(2-bromo-5-metboxyanUino)-7-hydroxy-5-pq>eridiii- 
4-yloxyquinazoline 

A mixture of 7-ben2yloxy-4-(2-bromo-5-methoxyanilin^^ 
4-yloxyquinazoline (0.35 g) and trifluoroacetic acid (6 ml) was stiired and heated to 80°C for 

5 5 hours. The mixture was evaporated and the residue was dissolved in water (12 ml). The 
solution was basified to pH8 by the addition of sodium bicarbonate. The resultant precipitate 
was isolated, washed with water and with ethyl acetate and dried under vacuum. There was 
thus obtained the title compound (0.26 g); NMR Spectrum: (DMSOd*) 1.95-2.15 (m, 2H), 
2.32 (d, 2H), 3.05 (t, 2H), 3.3-3.4 (m, 2H), 3.8 (s, 3H), 5.0 (m, 1H), 6.75 (m, 2H), 6.85 (s, 

10 1H), 7.6 (d, 1H), 7.98 (s, 1H), 8.4 (s, 1H), 9.58 (s, 1H); Mass Spectrum : M+H* 445 and 447. 

Example 21 4-(2-chloro-5-methoxyanilino)-7-by<lroxy-5-tetrahydropyran* 

4- yloxy quin azoline 

Using an analogous procedure to that described in Example 20, 7-benzyloxy- 
15 4^2-chloro-5-methoxyanilino)-5-teti^ydropyran-4-yloxyqm (0.78 g) was reacted 

with trifluoroacetic acid (5 ml). The reaction mixture was evaporated and die residue was 
triturated under diethyl ether. The precipitate was isolated and the solid was dissolved in a 
mixture of methylene chloride and a saturated methanolic ammonia solution. The mixture 
was evaporated and the residue was purified by column chromatography on silica using a 97:3 
20 mixture of methylene chloride and methanol as eluent There was thus obtained the title 
compound (0.47 g); NMR Spectrum : (DMSOd*) 1.8-1.9 (m, 2H), 2.2 (d, 2H), 3.52 (t, 2H), 3.8 
(s, 3H), 3.92 (m, 2H), 4.95 (m, 1H), 6.7 (s, 1H), 6.75-6.85 (m, 2H), 7.5 (d, 1H), 8.12 (d, 1H), 
8.4 (s, 1H), 9.85 (s, 1H); Mass Spectrum : M+H* 402 and 404. 

25 Example 22 4-(2-chloro-5-methoxyanilino)-7-[(2R)-2-hydroxy-3-morpholinopropoxy]- 

5- tetrahydropyran-4-yloxyquinazoline 

A mixture of 4-(2-chloro-5-methoxyanilino)-7-[(2R)-2,3-epoxypropoxy]- 
5-tetrahydropyran-4-yloxyquinazoline (0.08 g), morpholine (0.044 ml), ethanol (1 ml) and 
chloroform (1 ml) was stirred and heated to 45°C for 16 hours. The mixture was cooled to 
30 ambient temperature and evaporated. The residue was triturated under pentane. The resultant 
solid was isolated, washed with diethyl ether and dried under vacuum to give the title 
compound (0.08 g); NMR Spectrum : (DMSOcfc and CF3CO2D) 1.9-2.05 (m, 2H), 2.15 (d, 
2H), 3.1-3.45 (m, 5H), 3.45-3.6 (m, 3H), 3.7-3.9 (m, 2H), 3.8 (s, 3H), 3.9-4.1 (m, 2H), 4.22 
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(m, 1H), 4.45 (m, 1H), 5.15 (m, 1H), 6.95 (s, 1H), 7.02 (m, 1H), 7.15 (s, 1H), 7.5-7.6 (m, 2H), 
8.9 (s, 1H); Mass Spectrum : M+H* 545 and 547. 

The 4-(2^Moro-5-methoxyanil™ 
4-yloxyquinazoline used as a starting material was prepared as follows : 
5 Caesium fluoride (0.21 3 g) and (2RH-)-gtyridyl tosylate (0.1 19 g) were added in turn 

to a solution of 4-(2-chloro-5-methoxyanilino>7-hyd^ 

4- yloxyquinazoline (0.19 g) in DMA (2 ml) and the reaction mixture was stirred and heated to 
50°C for 4.5 hours. The mixture was evaporated and the residue was partitioned between 
ethyl acetate and a saturated aqueous sodium bicarbonate solution. The organic layer was 

10 washed with water and with brine, dried over magnesium sulphate and evaporated. The 
residue was purified by column chromatography on silica using a 49:1 mixture of methylene 
chloride and methanol as eluent. There was thus obtained 4-(2-chloro-5-methoxyanilino)- 
7-[(2R)-2,3-q>oxypropoxy]-54etrahydropyran^-yloxyq\iinazoIine (0.155 g); umt* SeSgtoSB: 
(CDC1 3 ) 2.0-2.1 (m, 2H), 2.25 (d, 2H), 2.8 (m, 1H), 2.98 (m, 1H), 3.45 (br s, 1H), 3.6 (t, 2H), 

15 3.85 (s, 3H), 3.95-4.1 (m, 3H), 4.45 (m, 1H), 4.75 (m, 1H), 6.6-6.7 (m, 2H), 6.85 (s, 1H), 7.32 
(d, 1H), 8.2 (d, 1H), 8.6 (s, 1H), 9.85 (s, 1H); Mass Spectrum : M+H* 458 and 460. 

Example 23 4-(2-chIoro-5-methoxyanilino)-7-[(2R)-2-hydroxy-3-(4-methylpiperazin- 

1- yI)propoxyJ-5-tetrahydropyran -4-yloxyquinazoline 

20 Using an analogous procedure to that described in Example 22, 4-(2-chloro- 

5- methoxyanilino)-7-[(2R)-2,3-epoxypropoxy]-5-tetrahydn)pyran-^ (0.07 g) 
was reacted with 1 -methylpiperazine (0.05 ml) to give the title compound (0.04 g); NMR 
Spectrum : (DMSOd*) 1.8-1.9 (m, 2H), 2.2 (s, 3H), 2.2 (d, 2H), 2.25-2.6 (m, 10H), 3.55 (t, 
2H), 3.8 (s, 3H), 3.92 (m, 2H), 4.05 (m, 2H), 4.2 (m, 1H), 4.9 (d, 1H), 5.1 (m, 1H), 6.8 (m, 

25 1H), 6.85 (d, 1H), 6.95 (d, 1H), 7.5 (d, 1H), 8.12 (d, 1H), 8.5 (s, 1H), 9.9 (s, 1H); Mass 
Spectrum : M+H* 558 and 560. 

Example 24 4-(2-bromo-5-methoxyaDilino>7-hydroxy-5-tetrahydropyran- 
4-yloxyquinazoline 

30 A mixture of 7-acetoxy-4-chloro-5-tetrahydropyran-4-yloxyquina2oIine (1 .7 g), 

2- bromo-5-methoxy aniline (1.1 g) and isopropanol (10 ml) was stirred and heated to 80°C for 
1 hour. The resultant precipitate was isolated, washed with isopropanol and dried under 
vacuum to give 7-acetoxy^(2-bromo-5-methoxyanilino)-5-tetrahydropyran- 
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4-yloxyquinazoline hydrochloride (2 g); NMR Spectrum : (DMSOd 6 and CF3CO2D) 1.9-2.1 
(m, 2H), 2.17 (d, 2H), 2.38 (s, 3H), 3.5 (t, 2H), 3.8 (s, 3H), 3.95 (m, 2H), 5.1 (m, 1H), 7.0 (m, 
1H), 7.32 (s, 1H), 7.42 (d, 1H), 7.5 (s, 1H), 7.7 (d, 1H), 8.9 (s, 1H); Mass Spectrum: 
M+H*488 and 490. 

5 A mixture of a portion (0.15 g) of the material so obtained and a saturated methanolic 

ammonia solution (5 ml) was stirred at ambient temperature for 1 6 hours. The mixture was 
evaporated and the residue was triturated undo- water. The resultant solid was isolated and 
dried under vacuum to give the title compound (0.091 g); NMR Spectrum : (DMSOd$) 1 .8-2.0 
(m, 2H), 2.15 (d, 2H), 3.52 (t, 2H), 3.8 (s, 3H), 3.9 (m, 2H), 4.95 (m, 1H), 6.7 (s, 1H), 6.75 

10 (m, 1H), 6.8 (d, 1H), 7.6 (d, 1H), 7.85 (d, 1H), 8.35 (s, 1H), 9.65 (s, 1H), 10.58 (s, 1H); Mass 
Spectrum : M+H* 446 and 448. 

The 7-acetoxy-4-chloro-54etrahydropyran^-yloxyquinazoline used as a starting 
material was prepared as follows :- 

A solution of 7-acetoxy-54etrahydropjran-4-yloxy-3,4^ 

15 (1.52 g) in 1 ,2-dichloroethane (30 ml) containing phosphorus oxychloride (0.5 1 ml) and 
di-isopropylethyl amine (2.1 7 ml) was stirred and heated to 80°C for 2 hours. The mixture was 
evaporated to give the required material which was used without further purification. 

Example 25 4-(2-chloro-5-methoxyanilino)-7-hydroxy-5-tetrahydrofuran- 
20 3-yloxyquinazoline 

Using an analogous procedure to that described in Example 20, 7-benzyloxy- 
4-(2-cMoro-5-methoxyantfmo)-5-tetrahydrofi (0.39 g) was reacted 

with trifluoroacetic acid (2.5 ml). The reaction mixture was evaporated and the residue was 
triturated under diethyl ether. The precipitate was isolated and the solid was dissolved in a 

25 mixture of methylene chloride and a saturated methanolic ammonia solution. The mixture 
was evaporated and the residue was purified by column chromatography on silica using a 973 
mixture of methylene chloride and methanol as eluent There was thus obtained the title 
compound (0.47 g); NMR Spectrum : (DMSOcfc and CF3CO2D) 2.2-2.3 (m, 1H), 2.3-2.5 (m, 
1H), 3.8 (s, 3H), 3.75-3.9 (m, 1H), 3.9-4.0 (m, 2H), 42 (d, 1H), 5.5 (m, 1H), 6.8 (s, 1H), 6.92 

30 (s, 1H), 7.02 (m, 1H), 7.55 (d, 1H), 7.6 (d, 1H), 8.85 (s, 1H); Mass Spectrum : M+H* 388 and 
- 390. 
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Example 26 4-(2-chIoro-5-methoxyaiiilino>-7-hydroxy-S-isopropoiyquina2oline 

Using an analogous procedure to that described in Example 20, 7-benzyloxy- 
4-(2-cUonvS-methoxyanilmo)-S-isopropoxyquinazoline (0.33 g) was reacted with 
trifluoroacetic acid. There was thus obtained the title compound (0.17 g); NMR Sprctnrm- 
5 (DMSOd 6 and CF3CQ2D) 1.55 (d, 6H), 3.85 (s, 3H), 5.1 (m, 1H), 6.8 (s, 1H), 6.92 (s, 1H), 7.0 
(m, 1H), 7.58 (d, 1H), 7.65 (d, 1H), 8.85 (s, 1H); Mass Spectrum : M+H* 360 and 362. 

Example 27 4-(benzofuran-7-ylamino)-7-methoxy-5-(N-methylpiperidin- 

4- yloxy)quinazoline dihydrochloride 

10 Using an analogous procedure to that described in Example 5, 4-chloro-7-methoxy- 

5- (N-methylpiperidin-4-yloxy)quinazoline was reacted with 7-aminobenzofuran to give the 
title compound, a portion of which was treated with a saturated methanolic ammonia solution. 
The mixture was filtered and the filtrate was evaporated to give the free base; NMR Spectrum : 
(CDCI3) 2.15-2.35 (a, 6H), 2.32 (s, 3H), 2.92 (m, 2H), 3.9 (s, 3H), 4.6 (m, 1H), 6.5 (d, 1H), 

15 6.8 (d, 1H), 6.85 (d, 1H), 7.25-7.4 (m, 2H), 7.68 (d, 1H), 8.58 (d, 1H), 8.6 (s, 1H), 10.25 (br s, 
1H); Mass Spectrum : M+H* 405. 

The 7-aminobenzofuran used as a starting material was prepared as follows :- 
Hydrazine hydrate (0.45 ml) was added dropwise to a stirred mixture of 
7-nitrobenzofuran (J. Med. Chem.. 1988, 31, 1934; 0.5 g), Raney nickel (0.02 g) and methanol 

20 (9 ml) that had been wanned to 55°C. The resultant mixture was heated to reflux for 
30 minutes. The catalyst was removed by filtration and the filtrate was evaporated. The 
residue was partitioned between methylene chloride and water. The organic phase was dried 
over magnesium sulphate and evaporated to give 7-aminobenzofuran (0.4 g) as an oil; NMR 
Spectrum : (DMSOd*) 5.25 (br s, 2H), 6.55 (d, 1H), 6.8 (m, 2H), 6.9 (t, 1H), 7.85 (d, 1H). 

25 

Example 28 4-(3-<Jilorobenzofuran-7-ylamino)-7-[3-(4-methylpiperazin-l-yl)propoxyl- 
5-tetrahydropyran-4-yloxyquinazoline dihydrochloride 

Using an analogous procedure to that described in Example 5, 4-chloro- 
7-[3-(4-methylpiperazm-l-yl)propoxy^ was reacted 

30 with 7 - amino- 3 -chl orob enzofuran to give the title compound, a portion of which was treated 
with a saturated methanolic ammonia solution. The mixture was filtered and the filtrate was 
evaporated to give the free base; NMR Spectrum : (CDC1 3 ) 2.07 (m, 2H), 2.1 (m, 2H), 2.25 (m, 
2H), 2.27 (s, 3H), 2.35-2.68 (m, 10H), 3.6 (t, 2H), 4.0-4.2 (m, 4H), 4.75 (m, 1H), 6.52 (s, 1H), 
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6.85 (s, 1H), 7.35 (m, 2H), 7.65 (s, 1H), 8.6 (s, 1H), 8.7 (d, 1H), 10.3 (s, 1H); Mass Spectnim : 
M+H* 522 and 524. 

Example 29 4-(2 9 4^chloro-5-methoxyanilino)-7-(3-piperazin-l-yIpropoxy)- 
5 5-tetrabydropyran-4-yIoxyquinazoIine dihydrochloride 

A mixture of 4-(2.4-dichloro-5-methoxyaniluioV7- [3 -( 4-tert-butoxycarbonylpipera2in- 
1 -yl)propoxy]-5-tetrahydropyran-4-yloxyquinazoline (0.12 g) and trifluoroacetic acid (2 ml) 
was stirred at ambient temperature for 2 hours. The mixture was evaporated and the residue 
was triturated under diethyl ether. The resultant solid was isolated and dried under vacuum. 
10 The solid was dissolved in diethyl ether and 6M hydrogen chloride gas in diethyl ether 
(0.5 ml) was added. The resultant solid was isolated, washed with diethyl ether and dried 
under vacuum. There was thus obtained the title compound (0. 1 1 2 g); NMR Spectrum : 
(DMSOdk and CFaCOsH) 1.9-2.1 (m, 2H), 2.15 (d, 2H), 2.28-2.4 (m, 2H), 3.4 (m, 2H), 3.4- 
3.9 (m, 10H), 3.92 (s, 3H), 3.95 (in, 2H), 4.39 (t, 2H), 5.2 (m, 1H), 7.0 (d, 1H), 7.2 (d, 1H), 
15 7.78 (s, 1H), 7.82 (s, 1H), 8.9 (s, 1H); Mass Spectrum : M+H* 562 and 564. 

The 4^2 % 4-dicMoro-5-methoxyamlino>7-f3^ 
l-yl)propoxy]-5-tetrahydropyran-4-yloxyquinazoline used as a starting material was prepared 
as follows :- 

Using an analogous procedure to that described in Example 12, 4-(2,4-dichloro- 
20 5-methoxyamlino)-7-hydroxy-5-tetrahydropyran-4-yloxyquina2oline (0.109 g) was reacted 
with l-tCTt-butoxycarbonyl-4«(3-hydroxypropyl)piperazine (0.074 g) to give 4-(2,4-dichloro- 
5-methoxyanilino)-7-[3-(4-tCTt-butoxycarbonylpiperazin- 1 -yl)propoxy]-5-tetrahydropyran- 

4- yloxyquinazoline (0.12 g). 

25 Example 30 4-(2,4-dichloro-5-methoxyanilino)-7-piperidiii-4-ylmethoxy- 

5- tetrahydropyran-4-yloxyquinazoline 

A mixture of 4^2,4-dichloro-5-methoxyanilino)-7-(l-teit-butoxycaibonylpiperidin- 
4-ylmethoxy)-5-letrahydropyran-4-yloxyquinazoline (0.1 1 g) and trifluoroacetic acid (2 ml) 
was stirred at ambient temperature for 2 hours. The mixture was evaporated and the residue 
30 was triturated under diethyl ether. The resultant solid was isolated and dried under vacuum. 
The solid was dissolved in diethyl ether and 6M hydrogen chloride gas in diethyl ether 
(0.5 ml) was added. The resultant solid was isolated, washed with diethyl ether and dried 
under vacuum. There was thus obtained the dihydrochloride salt of the title compound. The 
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solid was dissolved in methylene chloride and few drops of a saturated methanolic ammonia 
solution was added. The solution was poured onto a chromatography column filled with silica 
and eluted with a 24:1 mixture of methylene chloride and a saturated methanolic ammonia 
solution. There was thus obtained the title compound (0.08 g); NMR Spectrum: (CDC1 3 ) 1 .9- 
5 2.1 (m, 2H), 1.95 (d, 2H), 1.9-2.15 (m, 3H), 2.52 (d, 2H), 2.7 (m, 2H), 3.2 (d, 2H), 3.6 (m, 
2H), 3.9-4.0 (m, 2H), 4.05 (s, 3H), 4.1 (td, 2H), 4.75 (m, 1H), 6.6 (d, 1H), 6.85 (m, 1H), 7.45 
(s, 1H), 8.4 (s, 1H), 8.6 (s, 1H); Mass Spectrum : M+H* 533 and 535. 
The 4-(2.4^chloro-5-methoxvanilm^^ 

4- ylmethoxy)"5-tetrahydropyran-4-yloxyquinazoline used as a starting material was prepared 
10 as follows :- 

Using an analogous procedure to that described in Example 12, 4~(2,4-dichloro- 

5- methoxyamlino)-7-hydroxy-5-teti^ (0.109 g) was reacted 
with 1 -tCTt-butoxycarbonylpiperidin-4-ylmethanol (0.065 g) to give 4-(2,4-dichloro- 
5<nethoxvanilinoy7-n-tert-butoxycarbonY^ 

15 4-yloxyquinazoline(0.11 g). 

Example 31 4-(6-chloro-2^-methylenedioxyanilino)-7-fluoro-5-piperidin- 

4-yIoxyquinazoline dihydrochloride 

A mixture of 5-(l-tert-butoxvcaibonvlpiperidin^vloxvV4^6-chloro- 
20 2^-methylenedioxyanilino)-7-fluoroquinazoline dihydrochloride (0.12 g) and a 2M solution 

of hydrogen chloride in diethyl ether (5 ml) was stirred at ambient temperature for 1 hour. 

The resultant precipitate was isolated, washed with diethyl ether and dried under vacuum. 

There was thus obtained the title compound (0.086 g); NMR Spectrum : (DMSOd*) 2.1-2.3 (m, 

4H), 3.0-3.15 (m, 2H), 3.3 (m, 2H), 5.1 (m, 1H), 6.12 (s, 2H), 7.01 (d, 1H), 7.1 (d, 1H), 7.3 (d, 
25 1H), 7.53 (d> 1H), 8.75 (s, 1H), 9.05 (br s, 1H), 9.3 (br s, 1H), 9.95 (br s, 1H); Mass Spectrum : 

M+H* 417 and 419. 

The 5-(l-tert-butoxycaibonylpiperidin-4-yloxy)-4-(6-chloro- 

2,3-methylenedioxyanilko)-7-fluoroquinazoline dihydrochloride used as a starting material 

was prepared as follows :- 
30 Sodium hydride (60% dispersion in mineral oil; 0.55 g) was added portionwise to a 

solution oftert-butvl 4-hydroxypiperidine-l-carboxylate (1.65 g) in DMF (10 ml) and the 

resultant mixture was stirred at ambient temperature for 15 minutes. 5,7-Difluoro-3,4- 

dihydroquinazolin-4-one (1 g) was added and the mixture was stirred at ambient temperature 
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for 30 minutes. The mixture was poured into water (100 ml) and, with vigorous stirring, 
glacial acetic acid was added to acidify the mixture to pHS. The resultant solid was isolated, 
washed with water and with diethyl ether and dried under vacuum. There was thus obtained 
5^1-t^-butoxycaibony]piperidin^yloxy)-7-fluoro-3,^ (1.4 g); 

5 NMR Spectrum : (CDC1 3 ) 1.47 (s, 9H), 1.94 (m, 4H), 3.5-3.8 (m, 4H), 4.7 (m, 1H), 6.68 (m, 
1H), 7.0 (m, 1H), 7.9 (s, 1H), 10.55 (br s, 1H); Mass Spectrum: M+H* 364. 

A mixture of 5-(l-t^-butoxycarbonylpiperidin-4-yloxy)-7-fluoro- 
3,4-dihydroquinazolin-4-one (0.15 g), tiiphenylphosphine (0.216 g), caibon tetrachloride 
(0.12 ml) and 1,2-dichloroethane (5 ml) was stiired and heated to 70°C for 1 hour. The 

10 mixture was evaporated and the residue was purified by column chromatography on silica 
using a 9:1 mixture of methylene chloride and ethyl acetate as eluent There was thus 
obtained 5-( 1 4ert-butoxycartonylpiperidm^-yloxy)^ (0.1 g); 

NMR Spectrum : (CDC1 3 ) 1.48 (s, 9H), 2.0 (m, 4H), 3.5-3.7 (m, 4H), 4.8 (m, 1H), 6.8 (m, 1H), 
7.3 (m, 1H), 8.9 (s, 1H); Mass Spectrum : M+H* 382 and 384. 

15 A mixture of the material so obtained, 6-cUoro-2,3-methylenedioxyaniline (0.049 g), 

5M hydrogen chloride in isopropanol (1 drop) and isopropanol (1 ml) was stirred and heated 
to 50°C for 15 minutes and then to 80°C for 45 minutes. The precipitate was isolated, washed 
in turn with isopropanol, ethyl acetate and diethyl ether and dried under vacuum* There was 
thus obtained 5 A 1 >t ert>butoxycarbonylpiperidin-4-yloxy)-4>(6-chloro~ 

20 2,3-methylenedioxyanilino)-7-fluoroq\rinazoline dihydrochloride (0.065 g); NMR Spectrum: 
(DMSOde) 1 .4 (s, 9H), 1 .8-2.0 (m, 2H), 2.0-2.15 (m, 2H), 3.05 (br s, 2H), 3.9 (d, 2H), 5.05 
(m, 1H), 6.1 1 (s, 2H), 7.1 (d, 1H), 7.16 (d, 1H), 7.2 (m, 1H), 7.52 (d, 1H), 8.7 (s, 1H), 9.92 (br 
s, 1H); Mass Spectrum : M+H* 517 and 519. 

25 Example 32 4-(6-ch)oro-2 9 3-methyleDed{oxyanilino)-5-piperidin-4-yloxyqauiazoline 
dihydrochloride 

Using an analogous procedure to that described in Example 31, 5-(l-tert- 
butoxycarbonylpiperidin^yloxy)-4-(6-chloro-2,3-methylenedioxyanilm 
dihydrochloride (0.14 g) was reacted with hydrogen chloride to give the title compound 
30 (0.1 13 gV. NMR Spectrum : (DMSOd 6 ) 2.15-2.34 (m, 4H), 3.15 (m, 2H), 3.3 (m, 2H), 5.17 (m, 
- 1H), 6.17 (s, 2H), 7.07 (d, 1H), 7.16 (d, 1H), 7.58 (m, 1H), 8.06 (m, 1H), 8.88 (s, 1H), 9.14 (br 
s, 1H), 9.32 (br s, 1H), 10.28 (s, 1H); Mass Spectrum : M+H* 399 and 401. 
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The 5-( 1 -t^-butoxycarbonylpiperidin^yloxy)-^(6-chloTO- 

2.3- methylenedioxyanilino)quinazoline dihydrochloride used as a starting material was 
prepared as follows using analogous procedures to those described in the portion of 
Example 31 that is concerned with the preparation of starting materials :- 

5 Thus, tart-butyl 4-hydroxypiperidine-l-caiboxylate (0.33 g) was reacted with 5-fluoro- 

3.4- dihydroquinazolin-4-one (0.18 g) to give 5-(l-tert-butoxycaibonylpiperidin-4->1oxy)- 
3,4-dihydroquinazolin-4-one (0.39 g); NMR Spectrum : (CDC1 3 ) 1.5 (s, 9H), 1.9-2.0 (m, 4H), 
3.52 (m, 2H), 3.7 (m, 2H), 4.72 (m, 1H), 6.95 (d, 1H), 7.32 (d, 1H), 7.65 (m, 1H), 7.95 (s, 
1H), 10.22 (br s, 1H); Mass Spectrum : M+H* 346; 

10 5-(l -t^-butoxycarbonylpiperidin^-yloxy)^,^^ (0.3 1 g) was 

reacted with triphenylphosphine and carbon tetrachloride to give 5-( 1 -tert- 
butoxycaAonylpiperidin^-yloxy)-4^Moroquinazoline (0.156 g); NMR Spectrum : (CDCI3) 
1 .5 (s, 9H), 1.9-2.1 (m, 4H), 3.5-3.8 (m, 4H), 4.8 (m, 1H), 7.05 (d, 1H), 7.65 (d, 1H), 7.82 (m, 
1H), 8.95 (s, 1H); Mass Spectrum : M+H* 364 and 366; and 

1 5 a portion (0. 1 24 g) of the material so obtained and 6-chloro-2,3-meth>ienedioxyaniline 

(0.064 g) were reacted to give 5-(l «tert-butoxycarbonvlpiperidin-4-yloxy)-4-(6-chlon>- 
2,3-methylenedioxyanilino)quina2oline dihydrochloride (0.14 g); NMR Spectrum : (DMSOd*) 
1.4 (s, 9H), 1.85-2.0 (m, 2H), 2.1 (m, 2H), 2.95-3.2 (m, 2H), 3.92 (d, 2H), 5.1 (m, 1H), 6.15 
(s, 2H), 7.08 (d, 1H), 7.15 (d, 1H), 7.55 (d, 1H), 7.6 (d, 1H), 8.05 (m, 1H), 8.86 (s, 1H), 10.35 

20 (s. 1HT>: Mass Spectrum : M+H* 499 and 501. 

Example 33 4-(6-chloro-2^-methyIenedioxyanilino)-7-methoxy-5-piperidin- 
4-yloxyquinazoline 

A mixture of 5 A 1 -tert-butoxvcaibonvlpiperidin-4-yloxyV4-(6-chlon>- 

25 2,3-methylenedioxyanilino)-7-methoxyquinazoline dihydrochloride (2.39 g), trifluoroacetic 
acid (10 ml) and methylene chloride (35 ml) was stirred at ambient temperature for 1.5 hours. 
The mixture was evaporated and the residue was partitioned between ethyl acetate and a 
IN aqueous sodium hydroxide solution. The organic layer was washed with water and brine, 
dried over magnesium sulphate and evaporated. The residue was purified by column 

30 chromatography on silica using a 19:1 mixture of methylene chloride and methanol as eluent 
There was thus obtained the title compound (1.44 g); NMR Spectrum : (CDCI3) 1.8-2.0 (m, 
2H), 2.15-2.3 (m, 2H), 2.75-2.9 (m, 2H), 3.1-3.2 (m, 2H), 3.9 (s, 3H), 4.65 (m, 1H), 6.0 (s, 
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2H), 6.46 (d, 1H), 6.72 (d, 1H), 6.8 (d, 1H), 6.91 (d, 1H), 8.5 (s, 1H), 9.21 (s, 1H); Mass 
Spectrum : M+H* 429 and 431. 

The 5 -(1 ^ert'butoxycaf boD\ipiperidin«4-vloxv>4^6>chloro- 
2,3-methylenedioxyanilino)-7-methoxyquinazoline dihydrochloride used as a starting material 
5 was prepared as follows :- 

Di-tert-butvl azodicaiboxylate (1.13 g) was added portionwise to a stirred mixture of 
5-hycfapxy-7-methoxy-3-pivaloyloxymethyI^^ (1 g), tert-butvl 

4-hydroxypiperidine-l-carboxylate (0.788 g), triphenylphosphine (1.28 g) and methylene 
chloride (15 ml) which had been cooled to 10°C. The mixture was allowed to warm to 

10 ambient temperature and was stirred for 1 hour. The mixture was evaporated and the residue 
was dissolved in methanol (25 ml). Sodium hydroxide (0.2 g) was added and the mixture was 
stirred at ambient temperature for 1 hour. The resultant mixture was evaporated and the 
residue was purified by column chromatography on silica using a 47:50:3 mixture of 
methylene chloride, ethyl acetate and methanol as eluent There was thus obtained 

15 5-n-tert-butoxvcarbonvlpiperidm^vto^ (1.09 g); 

NMR Spectrum : (CDC1 3 ) 1.5 (s, 9H), 1.87-2.0 (m, 4H), 3.48-3.6 (m, 2H), 3.6-3.75 (m, 2H), 
3.9 (s, 3H), 4.65 (m, 1H), 6.5 (d, 1H), 6.77 (d, 1H), 7.91 (s, 1H), 10.7 (br s, 1H); Mass 
Spectrum : M+H* 376. 

Using an analogous procedure to that described in the portion of Example 31 that is 

20 concerned with the preparation of starting materials, 54l4ert-butoxycarbonvlpiperidin> 
4-yloxy)-7-methoxy-3,4-dihydroqiiinazolin«4-one (1 g) was reacted with triphenylphosphine 
and carbon tetrachloride to give 5-(l-tst-butoxycarbonylpiperidin-4-yloxy)-4-chloro- 
7-methoxyquinazoline (0.8 g); NMR Spectrum : (CDC1 3 ) 1.5 (s, 9H) t 1.9-2.1 (m, 4H), 3.5-3.7 
(m t 4H), 3.96 (s, 3H), 4.72 (m, 2H), 6.6 (d, 1H), 6.98 (d, 1H), 8.82 (s, 1H); Mass Spectrum : 

25 M+H* 394 and 396. 

Using an analogous procedure to that also described in the portion of Example 31 that 
is concerned with the preparation of starting materials, 541 -tert-butoxvcarbonvlpiperidin- 
4-yloxy)-4-chloro-7-methoxyquinazoline (0.14 g) and 6-chloro-2,3-methylenedioxyaniline 
(0.064 g) were reacted to give 5-(l-t^-butoxycarbon>ipiperidin-4-yloxy)-4-(6-chlon>- 

30 2,3-methylenedapxyanilino)-7-methoxyquinazoline dihydrochloride (0. 1 7 g); NMR Spectrum : 
(DMSOde) 1.42 (s, 9H), 1.8-2.0 (m, 2H), 2.0-2.15 (m, 2H), 3.0-3.2 (m, 2H), 3.85-3.95 (m, 
2H), 3.99 (s, 3H), 5.1 (m, 1H), 6.96 (d, 1H), 7.05 (d, 1H), 7.12 (s, 1H), 7.15 (d, 1H), 8.78 (s, 
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1H), 10.1 (s, 1H); Mass Spectrum : M+H* 529 and 531. 

Example 34 4-(6-chloro-23-methylenedioxyanilino)-7-hydroxy-5-piperIdlii- 
4-yloxyquinazoline 
5 A mixture of 7-benzyloxy-5-[N-(j^-butoxyc^^ 

2,3-methylenedioxyanilino)quinazoline dihydrochloride (2.3 g) and triHuoroacetic acid 
(28 ml) was stirred and heated to 80°C for 6 hours. The mixture was evaporated and the 
residue was dissolved in water and the solution was basified to pHIO by the addition of 
IN aqueous sodium hydroxide solution. The mixture was stirred at ambient temperature for 
10 1 hour. The solid was isolated, washed with water and dried under vacuum. There was thus 
obtained the title compound (1.1 g); NMR Spectrum : (DMSOcfc) 1.6-1.8 (m, 2H), 2.0-2.15 (m, 
2H), 2.65-2.75 (m, 2H), 2.9-3.05 (m, 2H), 4.8 (m, 1H), 6.1 (s, 2H), 6.62 (s, 1H), 6.7 (s, 1H), 
6.92 (d, 1H), 7.05 (d, 1H), 8.25 (s, 1H), 9.2 (s, 1H); Mass Spectrum : M+H* 415 and 417. 

15 Example 35 5-(N-(tert-butoxycart)ony0piperidin-^yIoxy]-4-(6-chloro- 
2 9 3-methylenedioxyanilino)-7-hydroxyqainazoline 

A mixture of 4-<6-chloro-2,3-meth>denedioxyanilino)-7-hydroxy-5-piperidin- 
4-yloxyquinazoline (1 .4 g), di-tert-butvl dicarbonate (0.737 g) and DMF (14 ml) was stirred at 
ambient temperature for 2 hours. The mixture was evaporated and the residue was partitioned 

20 between ethyl acetate and water. The organic phase was washed with brine, dried over 

magnesium sulphate and evaporated. The residue was purified by column chromatography on 
silica using a 24:1 mixture of methylene chloride and methanol as eluent. There was thus 
obtained the title compound (1.2 g); NMR Spectrum : (CDCL3) 1.5 (s, 9H), 1.7-1.9 (m, 2H), 
2.0-2.15 (m, 2H), 3.0-3.15 (m, 2H), 3.8-3.95 (m, 2H), 4.6 (m, 1H), 6.02 (s, 2H), 6.55 (s, 1H), 

25 6,72 (d, 1H), 6.98 (m, 2H), 8.4 (s, 1H), 9.4 (s, 1H); Mass Spectrum : M+H* 515 and 5 17. 

Example 36 4-(6-chloro-2,3-methylenedioxyanilino)-5-piperidin-4-yloxy- 
7-(2,2,2-trifluoroethoxy)quinazoline 

A mixture of 5-fN-(tert-butoxvc^onyl)piperidin-4-yloxy1^6-chloro- 
30 2,3-methy]enedioxyanilino)-7-hydroxyquinazoline (0.15 g), 2,2,2-trifluoroethyl 

4-toluenesulphonate (0.089 g), potassium carbonate (0.1 g) and DMF (3 ml) was stirred and 
heated to 95°C for 24 hours. The mixture was cooled to ambient temperature and partitioned 
between ethyl acetate and water. The organic solution was washed with IN aqueous sodium 
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hydroxide solution and with brine and dried over magnesium sulphate. The organic solution 
was filtered and a 6N solution of hydrogen chloride in diethyl ether (2 ml) was added. The 
mixture was stirred at ambient temperature for 16 hours. The mixture was evaporated. The 
residue was dissolved in methylene chloride (3 ml) and a saturated methanolic ammonia 

5 solution (1 ml) was added. The mixture was filtered and the filtrate was evaporated The 
residue was purified by column chromatography on silica using a 19:1 mixture of methylene 
chloride and a saturated methanolic ammonia solution as eluent. There was thus obtained the 
title compound (0.061 g); NMR Spectrum : (CDCb) 1.85-2.0 (m, 2H), 2.3 (m, 2H), 2.8-2.95 
(m, 2H), 3.1-3.3 (m, 2H), 4.5 (m, 2H), 4.72 (m, 1H), 6.08 (s, 2H), 6.6 (d, lH), 6.75 (d, 1H), 

10 6.82 (d, 1H), 7.0 (d, 1H), 8.58 (s, 1H), 9.32 (s, 1H); Mass Spectrum : M+H* 497 and 499. 

Example 37 4-(6-chloro-2^-meftylenedioiyanilto^ 
4-yloxy)quinazoline 

4-Hydroxy-l-methylpiperidine (0.049 g) was added to a stirred suspension of sodium 

15 hydride (60% dispersion in mineral oil, 0.043 g) in DMF (2 ml) and the mixture was stirred at . 
ambient temperature for 5 minutes. The (^hydrochloride salt of 4-{6-chloro- 
2,3-methylenedioxyanilino>5-fluoroquinazoline was treated with a saturated methanolic 
ammonia solution to give the free base (0.1 g) which was added to the above-mentioned 
solution of the sodium salt of 4-hydroxy-l -methylpiperidine. The resultant mixture was 

20 stirred and heated to 50°C for 30 minutes. The mixture was cooled to ambient temperature 
and partitioned between ethyl acetate and water. The organic layer was washed with water 
and with brine, dried over magnesium sulphate and evaporated. The residue was purified by 
column chromatography on silica using a 25:24:1 mixture of ethyl acetate, methylene chloride 
and a saturated methanolic ammonia solution as eluent There was thus obtained 4-(6-chloro- 

25 2,3-methylenedioxyanilino)-5-(N-m^ (0.054 g); NMR 

Spectrum : (CDC1 3 ) 1.95-2.1 (m, 2H), 2.1-2.25 (m, 2H), 2.3 (s, 3H), 2.3-2.4 (m, 2H), 2.7 (br s, 
2H), 4.65 (m, 1H), 6.01 (s, 2H), 6.7 (d, 1H), 6.8 (d, 1H), 6.85 (d, 1H), 7.45 (d, 1H), 7.6 (m, 
1H), 8.56 (s, 1H), 9.5 (br s, 1H); Mass Spectrum : M+H* 413 and 415. 

The 4<6-chloro-2,3-methylenedoxyanilino)-5-fluoioquina2oline dihydrochloride used 

30 as a starting material was prepared was prepared as follows using analogous procedures to 

those described in theportion of Example 31 that is concerned with the preparation of starting • 
materials :- 
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Thus, 5-fluoro-3 ,4-dihydroquinazolin-4-one (2 g) was reacted with triphenylphosphine 
and carbon tetrachloride to give 5-fluoro-4-chloroquinazoline (1 .34 g); MMT* Spfirtnmi* 
(CDC1 3 ) 7.4-7.5 (m, 1H), 7.9-8.0 (m, 2H), 9.1 (s, 1H); and 

a portion (0.4 g) of the material so obtained and 6-chloro-2,3-methylenedioxyaniline 
5 (0.413 g) were reacted to give 4-(6-chloio-2,3-methylenedioxyanilm^ 

dihydiochloride (0.73 g); NMR Spectrum : (DMSOd«) 6.18 (s, 2H), 7.05 (d, 1H), 7.12 (d, 1H), 
7.7 (m, 1H), 7.85 (d, 1H), 8.12 (m, 1H), 8.87 (s, 1H); Mass Spectrum : M+H+ 318 and 320. 

Example 38 4-(6-chloro-2^-methyIenedioxyanflino)-7-isopropoxy- 
10 5-(N-methylpiperidin-4-yIoxy)quinazoline 

Sodium triacetoxyborohydride (0.087 g) was added portionwise to a stiired mixture of 
4-(6-chloro-2,3-methylenedioxyanilino)^ 

(0.125 g), aqueous formaldehyde (13N, 0.042 ml), acetic acid (0.019 ml), methylene chloride 
(5 ml) and methanol (2 ml) and the resultant mixture was heated to reflux for 3 minutes. The 

15 mixture was evaporated and the residue was partitioned between ethyl acetate and IN aqueous 
sodium hydroxide solution. The organic layer was washed with brine, dried over magnesium 
sulphate and evaporated to give the title compound (0.1 1 g); NMR Spectrum : (CDCI3) 1.42 (d, 
6H), 1.95-2.1 (m, 2H), 2.15-2.25 (m, 2H), 2.3 (s, 3H), 2.3-2.4 (m, 2H), 2.7-2.8 (m, 2H), 4.6 
(m, 1H), 4.72 (m, 1H), 6.05 (s, 2H), 6.5 (d, 1H), 6.75 (d, 1H), 6.82 (d, 1H), 6.99 (d, 1H), 8.52 

20 (s, 1H), 9.3 (s, 1H); Mass Spectrum : M+H+ 471 and 473. 

Example 39 4-(6-chloro-2 9 3-methyIenedioxyanilino)-5-piperidin- 
4-ylmethoxyquinazoline dihydrochloride 

Using an analogous procedure to that described in Example 37, 
25 N-(tgt-butoxycarbonyl)piperidin-4-ylmethanol was reacted with 4-(6-chloro- 

2,3-methylenedioxyanilino)-5-fluoroquinazoline(0.1 g). The product so obtained was 
dissolved in a 2M solution of hydrogen chloride in diethyl ether (20 ml) and stiired at ambient 
temperature for 3 hours. The mixture was evaporated and the residue was triturated under 
diethyl ether. The solid so obtained was washed with diethyl ether and dried under vacuum. 
30 Tberewas thus obtained the tilte compound (0.121 g): NMR Spectrum : (DMSOck) 1.5-1.6(m, 
2H),- 1.9-2.0 (m, 2H), 2,3-2.4 (m, 1H), 2.8-2.9 (m, 2H), 3.3 (d, 2H), 4.42 (d, 2H), 6.15 (s, 2H), - 
7.07 (d, 1H), 7.15 (d, 1H), 7.53 (m, 2H), 8.06 (m, 1H), 8.87 (s, 1H), 10.57 (br s, 1H); Mass 
Snectnim : M+H* 413 and 415. 
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Example 40 4-(6-cUoro-2^-metbylenedioxyanilino>5-(N-methylpiperidin- 

4- ylmethoxy)quinazoline dibydrocbloride 

Using an analogous procedure to that described in Example 38, ^i6<MoTO' 
2,3-metbylenedioxyanilino)-5-^^ (obtained from the 

5 dihydrochloride salt by trituration under a saturated methanolic ammonia solution) was 
reacted with aqueous formaldehyde and sodium triacetoxyborohydride. The reaction product, 
obtained as the free base, was triturated under a 2M solution of hydrogen chloride in diethyl 
ether. The resultant precipitate was isolated, washed with diethyl ether and dried under 
vacuum. There was thus obtained the title compound, a portion of which was converted to the 

10 free base by trituration under a saturated methanolic ammonia solution. The free base gave 
the following data : NMR Spectrum : (CDC1 3 ) 1.35-1.55 (m, 2H), 1.9-2.1 (m, 5H), 2.3 (s, 3H), 
2.9 (d, 2H), 4.12 (d, 2H), 6.04 (s, 2H), 6.75 (d, 1H), 6.9 (d, 1H), 6.98 (d, 1H), 7.48 (d, 1H), 
7.64 (m, 1H), 8.62 (s, 1H), 9.38 (s, 1H); Mass Spectrum : M+H* 427 and 429. 

15 Example 41 4-(6-chloro-2,3-methylenedioxyanilino)-7-(3-piperidinopropoxy)- 

5- tetrahydropyran-4-yloxyquinazoline 

A mixture of 7-(3-bromopropoxy)-4-(6-chlorc>-2,3-methylenedioxyanilino> 
5-tetrahydropyran-4-yloxyquinazoline (0.536 g), piperidine (0.12 ml), potassium carbonate 
(0.4 g) and DMF (2 ml) was stirred at ambient temperature for 16 hours. The mixture was 

20 evaporated and the residue was triturated under methylene chloride. The mixture was filtered 
and the filtrate was purified by column chromatography on silica using initially a 1 : 1 mixture 
of ethyl acetate and methylene chloride and then a 10:9:1 mixture of ethyl acetate, methylene 
chloride and a saturated methanolic ammonia solution as eluent. There was thus obtained the 
title compound (0.53 g); NMR Spectrum : (CDCI3) 1 .4-1 .5 (m, 2H), 1.55-1.7 (m, 4H), 1 .9-2.1 

25 (m, 4H), 2.2-2.3 (m, 2H), 2.4 (m, 4H), 2.5 (m, 2H), 3.6-3.7 (m, 2H), 4.0-4.1 (m, 2H), 4.15 (m, 
2H), 4.8 (m, 1H), 6.08 (s, 2H), 6.52 (d, 1H), 6.75 (d, 1H), 6.85 (d, 1H), 7.0 (d, 1H), 8.55 (s, 
1H), 9.35 (s, 1H); Mass Spectrum : M+H* 541 and 543. 

The 7-(3-bromopropoxyHK6- cUo ro-2,3-^^ 
4-yloxyquinazoline used as a starting material was prepared as follows :- 

30 Di- tert-b utyl azodicarboxylate (1 .66 g) was added to a stirred mixture of 4-(6-chloro- 

2,3-methylenedioxyanilino)-7-hydroxy-5-tetr^^ (1 .5 g), 

3-bromopropan-l-ol (0.49 ml), triphenylphosphine (1 .9 g) and methylene chloride (20 ml) and 
the mixture was stirred at ambient temperature for 1 hour. A second portion (1 .66 g) of 
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di-tert-butyl azodicarboxylate was added and the mixture was stirred at ambient temperature 
for 1 6 hours. The mixture was filtered and the filtrate was purified by column 
chromatography on silica using initially a 1 : 1 mixture of ethyl acetate and methylene chloride 
and then a 25:24:1 mixture of ethyl acetate, methylene chloride and methanol as eluent The 
5 material so obtained was triturated under diethyl ether. The resultant solid was isolated, 
washed with diethyl ether and dried under vacuum to give the required starting material 
(0.536 g). 

Example 42 

10 Using an analogous procedure to that described in Example 41, the appropriate 

haloalkoxy substituted quinazoline was reacted with the appropriate amine to give the 
compound described in Table VH 



Table VH 




(R 2 )n 



15 



No.& 
Note 


(R')m 


Q 


(R*)» 


[1] 


7-[3-(4-hydroxypiperidin- 
l-yl)propoxy] 


4-tetrahydropyranyl 


6-chJoro-2,3 -methylenedioxy 



Note 

[ 1 ] 4-Hydroxypiperi dine was used as the amine. The product gave the following data : 
NMR Spectrum : (CDC1 3 ) 1.5-1.7 (m, 2H), 1.85-2.05 (m, 6H), 2.05-125 (m, 4H), 2.5 (m, 2H), 
20 2.8 (m, 2H), 3.55-3.65 (m, 2H), 3.6 (m, 1H), 3.95-4.05 (in, 2H), 4.12 (m, 2H), 4.75 (m, 1H), 
6.05 (s, 2H), 6.5 (s, 1H), 6.7 (d, 1H), 6.8 (d, 1H), 6.95 (d, 1H), 8.5 (s, 1H), 9.25 (s, 1H); Mass 
Spectrum : M+H 4 557 and 559. 
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Example 43 4-(6^hlorc>-2>methyIenedioxyaniljno)-7-piperidiii-4-y]methoiy- 
5-tetrahydropyran-4-yloxyquinazollne 

A mixture of 7-(N-(t^-butoxyraibonyl)pipericfo^ 
23-methylenedioxyanilino^5-tetrahydropyran^yloxyqum (0.25 g), trifluoroacetic 

5 acid (1 ml) and methylene chloride (1 ml) was stirred at ambient temperature for 1 .5 hours. 
The mixture was evaporated and the residue was purified by column chromatography on silica 
using a 93:7 mixture of methylene chloride and a saturated methanolic ammonia solution as 
eluent. The material so obtained was partitioned between ethyl acetate and an aqueous 
ammonium hydroxide solution. The organic layer was dried over magnesium sulphate and 

10 evaporated. There was thus obtained the title compound (0.07 g); NMR Spectrum : (CDCI3 
and D 2 0) 1.5-1 .7 (m, 2H), 1.9-2.1 (m, 4H), 2.2-2.3 (m, 2H), 2.8 (m, 2H), 3.32 (d, 2H), 3.65 
(m, 2H), 3.9-4.1 (m, 3H), 4.8 (m, 1H), 6.08 (s, 2H), 6.52 (brs, 1H), 6.72 (d, 1H), 6.8 (s, 1H), 
6.98 (d, 1H), 8.5 (s, 1H); Mass Spectrum : M+H* 513 and 515. 

1 5 Example 44 4-(6-ch]oro-2^methylen ed ioxy a nilino)-7-(N-methy Ipiperidin- 

4- ylmethoxy>5-tetrahydropyran-4-yloxyquinazoIine 

A mixture of 7-[N-f tert-butoxYcarhonvl)piperidfa-4-ylmethoxy]-4-(6-chl^ 
2^-methylenedioxyairilino)-5-tetrahydropy^ (0.25 g), a concentrated 

aqueous formaldehyde solution (37%, 0.5 ml) and formic acid (5 ml) was stirred and heated to 

20 100°C for 2 hours. The mixture was cooled to ambient temperature and evaporated. The 
residue was purified by column chromatography on silica using a 24:1 mixture of methylene 
chloride and a saturated methanolic ammonia solution as ehient The material so obtained was 
partitioned between methylene chloride and an aqueous ammonium hydroxide solution. The 
organic layer was dried over magnesium sulphate and evaporated. There was thus obtained 

25 the title compound (0.1 £): NMR Spectrum : (CDCM 1.4-1.6 fm. 2ffl. 1.75-1.9 (m, 3H), 1.9- 
2.1 (m, 4H), 2.2-2.3 (m, 2H), 2.29 (s, 3H), 2.9 (d, 2H), 3.6-3.7 (m, 2H), 3.95 (d, 2H), 4.04.1 
(m, 2H), 4.75 (m, 1H), 6.05 (s, 2H), 6.5 (d, 1H), 6.72 (d, 1H), 6.81 (d, 1H), 6.97 (d, 1H), 8.5 
(s, 1H), 9.26 (s, 1H); Mass Spectrum : M+H* 527 and 529. 

30 Example 45 4-(6-chloro-23-methy]enedioxyanilino)-7-[(2R)-2 9 3-epoxypropoxy]- 

5- tetrahydropyran-4-yIoxyquinazoline .... 

Caesium fluoride (0.46 g) and (2R)-(->glycidyl tosylate (0275 g) were added in turn 
to a solution of 4-(6-chloro-2,3-methylenedioxyanilino)-7-fluoro-5-tetrahydropyran- 
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4- yloxyquinazoline (0.41 6 g) in DMF (5 ml) and the reaction mixture was stirred and heated 
to 60°C for 2 hours and to 70°C for a further 1.5 hours. The mixture was evaporated and the 
residue was partitioned between ethyl acetate and a saturated aqueous sodium bicarbonate 
solution. The organic layer was washed with water and with brine, dried over magnesium 

5 sulphate and evaporated. The residue was purified by column chromatography on silica using 
a 49:1 mixture of methylene chloride and methanol as eluent. There was thus obtained the 
title compound (0.36 g); NMR Spectrum : (CDC1 3 ) 1.9-2.1 (m, 2H), 2.2-2.3 (m, 2H), 2.8 (m, 
1H), 2.98 (m, 1H), 3.42 (m, 1H), 3.6-3.7 (m, 2H), 3.95-4.1 (m, 3H), 4.45 (m, 1H), 4.8 (m, 
1H), 6.02 (s, 2H), 6.59 (m, 12H), 6.72 (d, 1H), 6.81 (d, 1H), 6.97 (d, 1H), 8.5 (s, 1H), 9.27 (s, 

10 1H): Mass Spectrum : M+H* 472 and 474. 

Example 46 4^6-chloro-2^-methylenedioxyanilino)-7-[3-(4-cyanomethylpiperazui- 
l-yI)propoxy]-5-tetrahydropyran-4-yloxyquina2oline 

A mixture of 4-(6<Uoro-2,3-methylene(Uoxyanihno)-7-(3-piperazin-l-ylpropoxy)- 
1 5 5-tetrahydropyran-4-yloxyquinazoline (1 .3 g), 2-chloroacetonitrile (0. 1 67 ml), sodium iodide 
(0.036 g), potassium carbonate (0.331 g) and DMF (15 ml) was stirred at ambient temperature 
for 5 hours. The mixture was evaporated and the residue was partitioned between ethyl 
acetate and water. The organic phase was washed with brine, dried over magnesium sulphate 
and evaporated. Hie residue was purified by column chromatography on silica using a 10:9:1 
20 mixture of ethyl acetate, methylene chloride and methanol as eluent. There was thus obtained 
the title compound (0.69 g); NMR Spectrum : (CDC1 3 ) 1.85-2.0 (m, 4H), 2.1 (m, 2H), 2.4-2.5 
(m, 6H), 2.5-2.6 (m, 4H), 3.42 (s, 2H), 3.5-3.6 (m, 2H), 3.9-4.0 (m, 2H), 4.0-4.1 (m, 2H), 4.7 
(m, 1H), 6.0 (s, 2H), 6.42 (s, 1H), 6.65 (d, 1H), 6.78 (d, 1H), 6.9 (d, 1H), 8.42 (s, 1H), 9.2 (s, 
1H); Mass Spectrum : M+H* 581 and 583. 

25 

Example 47 4-(6-chloroben2ofuran-7-ylamino)-7-(2-pyrrolidin-l-ylethoxy>- 

5- cyclopentyloxyquinazoline dihydrochloride 

Sodium hexamethyldisilazane (1M solution in THF; 0.55 ml) was added to a solution 
of 7-ammo-6-chlorobenzofuran (0.093 g) in DMF (3 ml) which was cooled to 10°C and the 
30 mixture was stirred at 10°C for 5 minutes. A solution of 4-chloro-5-cyclopentyloxy- 

7-(2-pyrrolidin- l-ylethoxy)quinazoline (0.1 g) in DMF (8 ml) was added and the mixture was - 
stirred at ambient temperature for 1 hour. The mixture was partitioned between ethyl acetate 
and water. The organic layer was evaporated and the residue was purified by column 



f 
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chiomatography on silica using a 49:1 mixture of methylene chloride and methanol as eluent 
The material so obtained was dissolved in diethyl ether and 6M hydrogen chloride in 
isopropanol (0.1 ml) was added. The mixture was stirred for 5 minutes and then evaporated. 
There was thus obtained the title compound as a dihydrochloride salt (0.095 g), a portion of 

5 which was converted into the free base using an analogous procedure to that described in 
Example 3. The free base gave the following characterising data : NMR Spectrum : (CDCI3) 
1.55-1.75 (m, 4H), 1.75-1.95 (m, 4H), 2.08 (m, 2H), 2.6-2.75 (m, 4H), 3.0 (m, 2H), 4.25 (m, 
2H), 5.05 (m, 1H), 6.6 (d, 1H), 6.8 (d, 1H), 6.85 (d, 1H), 7.38 (d, 1H), 7.45 (d, 1H), 7.6 (d, 
1H), 8.42 (s, 1H), 9.5 (s, 1H); Mass Spectrum : M+H* 493 and 495. 

10 The 7-amino~6-chlorobenzofuran used as a starting material was prepared as follows :- 

Sodium hydride (60% dispersion in mineral oil; 4.6 g) was added to a stirred solution 
of 6-chloroanthranilic acid (18 g) in DMF (100 ml) and the mixture was stirred at ambient 
temperature for 30 minutes. Ethyl iodide (10 ml) was added and the reaction mixture was 
stirred at ambient temperature for 2 days. The solvent was evaporated and the residue was 

15 partitioned between ethyl acetate and water. The organic phase was washed in turn with water 
and brine, dried over magnesium sulphate and evaporated. The residue was purified by 
column chromatography on silica using a 4:1 mixture of petroleum ether (b.p. 60-80°C) and 
ethyl acetate as eluent There was thus obtained ethyl 6-chloroanthranilate (15.8 g) as an oil; 
NMR Spectrum : (DMSOde) 1.3 (t, 3H), 4.3 (q, 2H), 5.7 (br s, 2H), 6.6 (d, 1H), 6.7 (d, 1H), 

20 7.1 (t,lH). 

A solution of sodium nitrite (4.5 g) in water (100 ml) was added dropwise during 
5 minutes to a stirred suspension of ethyl 6-chloroanthranilate (12.7 g) in a mixture of 
concentrated sulphuric acid (27.9 ml), water (38 ml) and ice (76 g). The reaction mixture was 
stirred at 0°C for an additional 20 minutes and then heated to 120°C for 1 hour. The resultant 

25 mixture was poured into a mixture of ice and water and the product was extracted with diethyl 
ether. The organic phase was washed in turn with water and brine, dried over magnesium 
sulphate and evaporated. The residue was purified by column chromatography on silica using 
a 4:1 mixture of petroleum ether (b.p. 60-80°C) and methylene chloride as eluent. There was 
thus obtained ethyl 6-chloro-2-hydroxybenzoate (9.8 g); NMR Spectrum : (DMSOd*) 1.3 (t, 

30 3H), 4.3 (q, 2H), 6.9 (d, 1H), 6.95 (d, 1H), 7.25 (d, 1H), 10.45 (br s, 1H). 

- Allyl bromide (5.5 ml) was added to a stirred mixture of ethyl 6-chloro- 
2-hydroxybenzoate (9.8 g), l,5,7-triazabicyclo[4,4,0]dec-5-ene (10.4 g) and acetonitrile 
(250 ml) and the reaction mixture was stirred at ambient temperature for 20 hours. The 
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mixture was evaporated and the residue was purified by column chromatography on silica 
using a 17:3 mixture of petroleum ether (b.p. 60-80°C) and diethyl ether as eluent There was 
thus obtained ethyl 2-allyloxy-6-chlorobenzoate (103 g); NMR Spectrum : (DMSOd*) 1.3 (t, 
3H), 4.35 (q, 2H), 4.65 (d, 2H), 5.25 (d, 1H), 5.4 (d, 1H), 6.0 (m, 1H), 7.15 (m, 2H), 7.45 (t, 
5 1H). 

The material so obtained was heated to 230°C for 1 hour. The reaction product was 
cooled to ambient temperature and purified by column chromatography on silica using a 4:1 
mixture of petroleum ether (b.p. 60-80°C) and methylene chloride as eluent There was thus 
obtained ethyl 3-allyl-6-chloro-2-hydroxybenzoate (7.3 g); NMR Spectrum : (DMSOd«) 1.3 (t, 
10 3H), 3.3 (m, 2H), 4.35 (q, 2H), 5.05 (m, 2H), 5.95 (m, 1H), 6.95 (d, 1H), 7.15 (d, 1H), 9.7 (br 
s, 1H). 

The material so obtained was dissolved in methanol and cooled to -78°C. Ozone was 
bubbled through the solution for 30 min. Dimethyl sulfide (5.4 ml) was added and the 
reaction mixture was allowed to warm to ambient temperature. The mixture was evaporated 

15 and the residue was partitioned between diethyl ether and water. The organic phase was 
washed in turn with water and brine, dried over magnesium sulphate and evaporated. The 
residue was purified by column chromatography on silica using a 1:1 mixture of petroleum 
ether (b.p. 60-80°C) and methylene chloride and then a 9:1 mixture of methylene chloride and 
diethyl ether as eluent There was thus obtained 2-(4-chloro-3-ethoxycarbonyl- 

20 2-hydroxyphenyl)acetaldehyde which was immediately suspended in 85% phosphoric acid 
(18 ml) and the mixture was heated to 100°C for 1 hour. The mixture was cooled to ambient 
temperature and partitioned between diethyl ether and water. The organic phase was washed 
in turn with water and brine, dried over magnesium sulphate and evaporated. The residue was 
purified by column chromatography on silica using a 1 :1 mixture of petroleum ether 

25 (b.p. 60-80°C) and methylene chloride as eluent. There was thus obtained ethyl 

6-chloroben2ofuran-7-caiboxylate (5.9 g); NMR Spectrum : (DMSOd*) 1.35 (t, 3H), 4.45 (q, 
2H), 7.10 (d, 1H), 7.45 (d, 1H), 7.85 (d, 1H), 8.15 (d, 1H). 

A mixture of the material so obtained, 35% aqueous potassium hydroxide solution 
(12.7 ml) and methanol (20 ml) was stirred and heated to reflux for 1 hour. The methanol was 

30 evaporated and the residue was diluted with water and acidified to pHl by the addition of 
6N aqueous hydrochloric acid. The resultant precipitate was isolated, washed with water and - 
dried under vacuum over phosphorus pentoxide to give 6-chlorobenzofuran-7-carboxylic acid 
(4.6 g); NMR Spectrum : (DMSOdk) 7.05 (d, 1H), 7.4 (d, 1H), 7.75 (d, 1H), 8.1 (d, 1H). 
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A mixture of a portion (1 g) of the material so obtained, diphenylphosphoryl azide 
(2.2 ml), triethylamine (1 .4 ml) and tert-butanol (2.7 ml) was stirred and heated to reflux for 
18 hours. The mixture was allowed to cool to ambient temperature, poured into water and 
extracted with ethyl acetate. The organic phase was washed in turn with water and brine, 
5 dried over magnesium sulphate and evaporated. The residue was purified by column 

chromatography on alumina using increasingly polar solvent mixtures starting with mixtures 
of petroleum ether and methylene chloride and ending with a 4:1 mixture of methylene 
chloride and ethyl acetate. There was thus obtained a mixture of 7-amino-6-chlorobenzofuran 
and tert-butvl 6-cWorobenzofuran-7-carbamate. A solution of the mixture so obtained in 

10 methylene chloride (15 ml) was cooled to 0°C and trifluoroacetic acid (1.2 ml) was added. 
The resultant mixture was stirred for 1 hour. The mixture was evaporated and the residue was 
partitioned between ethyl acetate and a saturated aqueous sodium bicarbonate solution. The 
organic phase was dried over magnesium sulphate and evaporated. The residue was purified 
by column chromatography on silica using a 3:1 mixture of petroleum ether (b.p. 60-80°C) 

1 5 and methylene chloride as eluent There was thus obtained 7-amino^-chlorobenzofuran 
(0.376 g); NMR Spectrum : (DMSOd*) 5.5 (br s, 2H), 6.85 (m, 2H), 7.1 (d, 1H), 7.95 (d, 1H); 
Mass Spectrum : M+H* 1 67. 

Example 48 4-(3-chlorobenzofuran-7-ylamino>7-(2-pyrrolidIn-l-ylethory)- 
20 5-cyclopentyIoxyquinazoline dihydrochloride 

Using an analogous procedure to that described in Example 47, 4-chloro- 
5^yclopentyloxy-7-(2-pyrrolidin-l-ylethoxy)quina2oline (0.1 g) was reacted with 7-amino- 
3-chlorobenzofuran (0.051 g) to give the title compound, as a dihydrochloride salt (0.074 g), a 
portion of which was converted into the free base using an analogous procedure to that 
25 described in Example 3. The free base gave the following characterising data : NMR 

Spectrum : (CDC1 3 ) 1.7-1.8 (m, 2H), 1.8-2.0 (m, 6H), 2.1-2.3 (m, 4H), 2.7 (br s, 4H), 3.02 (m, 
2H), 4.3 (t, 2H), 5.08 (m, 1H), 6.61 (d, 1H), 6.84 (d, 1H), 7.3-7.45 (m, 2H), 7.65 (s, 1H), 8.64 
(s, 1H), 8.76 (d, 1H), 10.3 (s, 1H); Mass Spectrum : M+H* 493 and 495. 

30 Example 49 4-(2-chIoro-5-methoxyanilino>5-(4-methylpiperaz 
1 -y letb oxy)qu in azolin e trihy d rochlorid e 

Using an analogous procedure to that described in Example 5, 4-chloro- 
5^4-methylpiperazin-l-yl)-7^2-pyrrolidin-l-ylethoxy)quinazoline (0.1 1 g) was reacted with 
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2-chloro-5-raethoxyaniline hydrochloride (0.064 g) in the presence of a 6M solution of 
hydrogen chloride in isopropanol (0.05 ml) to give the title compound, as a trihydrochloride 
salt (0.092 g), a portion of which was converted into the free base using an analogous 
procedure to that described in Example 3. The free base gave the following characterising 

5 data : NMR Spectrum : (CDC1 3 ) 1.8-1 .9 (m, 4H), 2.32 (s, 3H), 2.48 (m, 2H), 2.65 (br s, 4H), 
2.82 (d, 2H), 2.98 (m, 4H), 3.2 (d, 2H), 3.82 (s, 3H), 4.25 (m, 2H), 6.65 (m, 1H), 6.95 (m, 
1H), 7.3 (d, 1H), 8.02 (d, 1H), 8.52 (s, 1H); Mass Spectrum : M+H* 497 and 499. 

The 4^hloro-5-(4-methylpiperazin-l-ylH^ used 
as a starting material was prepared as follows :- 

10 A mixture of 5,7-difluoro-3,4-dihydroquinazolin-4-one (0.091 g), 1-methylpiperazine 

(0.1 g) and DMF (2 ml) was stirred and heated to 100°C for 1 hour. The mixture was 
evaporated and the residue was purified by column chromatography using a 97:3 mixture of 
methylene chloride and a saturated methanolic ammonia solution as eluent. There was thus 
obtained 7-fluon>-5^4-methylpipeiram-l^ (0.09 g); NMR 

15 Spectrum: (CDCI3) 2.42 (s, 3H), 2.72 (br s, 4H), 3.2 (br s, 4H), 6.72 (m, 1H), 7.0 (m, 1H), 8.0 
(s, 1H); Mass Spectrum : M+H* 263. 

Sodium hydride (60% dispersion in mineral oil; 0.96 g) was added to a stirred solution 
of H2-hydroxyethyl)pyiTolidine (1 .4 ml) in DMF (20 ml) and the mixture was stirred at 
ambient temperature for 10 minutes. 7-Fluoro-5-(4-methylpiperazin-l-yl> 

20 3,4-dihydroquinazolin-4-one (0.09 g) was added and the mixture was stirred and heated to 
100°C for 3 hours. The resultant mixture was evaporated and acetic acid (1.4 ml) and 
methylene chloride were added in turn to the residue. The mixture was filtered and the filtrate 
was poured onto a column of silica and eluted with a 19:1 mixture of methylene chloride and a 
saturated methanolic ammonia solution. The material so obtained as triturated under pentane, 

25 isolated, washed with pentane and dried under vacuum. There was thus obtained 

5-(4-methylpiperazm-l-yl)-7-(2-^ (0.74 g); 

NMR Spectrum: (CDCI3) 1.7-1.9 (m, 4H), 2.4 (s, 3H), 2.6-2.8 (m, 8H), 2.92 (t, 2H), 3.15 (br 
s, 4H), 4.2 (t, 2H), 6.6 (d, 1H), 6.8 (d, 1H), 7.92 (s, 1H); Mass Spectrum: M+H* 358. 
A mixture of a portion (0.65 g) of the material so obtained, phosphoryl chloride 

30 (0.252 ml), diisopropylethylamine (0.94 ml) and 1,2-dichloroethane (30 ml) was stirred and 
heated to 80 9 C for 2 hours. The mixture was evaporated and the residue was purified by 
column chromatography on silica using a 24:1 mixture of methylene chloride and a saturated 
methanolic ammonia solution as eluent. There was thus obtained 4-chloro- 
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5^4-methylpiperazin-l-yl>7-(2-pyiro^ (0.23 g); NMR Spectrum: 

(CDC1 3 ) 1.9-2.1 (br s f 4H), 2.5 (s,3H), 2.65 (m, 2H), 2.85-3.1 (m, 10H), 3.32 (d, 2H), 4.4 (br 
s, 2H), 6.85 (d, 1H), 7.05 (d, 1H), 8.8 (s, 1H); Mass Spectrum: M+H* 376. 

5 Example 50 4-(6-chloro-2^methylenedioxyanflino)-5-(N-methylpiperidIn-4-yloxy)- 
7-(2,2,2-trifluoroethoxy)quiiiazoIine 

A mixture of 4^6-chloi^2,3-me%lenedioxyanilino>7-hydroxy- 
5-(N-methylpiperidin-4-yloxy)quinazoline (0.1 g), 2,2,2-trifluoroethyl 4-toluenesulphonate 
(0.071 g), potassium carbonate (0.08 g) and DMF (2 ml) was stirred and heated to 95°C for 

10 24 hours. The mixture was cooled to ambient temperature and partitioned between ethyl 
acetate and water. The organic solution was washed with water and with brine, dried over 
magnesium sulphate and evaporated The residue was purified by column chromatography on 
silica using a 45:46:4 mixture of methylene chloride, ethyl acetate and methanol as eluent 
There was thus obtained the title compound (0.058 g); NMR Spectrum: (CDCI3) 1.95-2.1 (m, 

15 2H), 2.1-2.3 (m, 2H), 2.32 (s, 3H), 2.3-2.45 (m, 2H), 2.75 (m, 2H), 4.48 (m, 2H), 4.64 (m, 
1H), 6.05 (s, 2H), 6.6 (d, 1H), 6.74 (d, 1H), 6.78 (d, 1H), 6.97 (d, 1H), 8.5 (s, 1H), 9.28 (s, 
IKi: Mass Spectrum : M+H* 511 and 513. 

The 4-(6-chloro-2,3-methylenedioxyanilko)-7-hydit)xy-5-(N-methylp 
4-yloxy)quinazoline used as a starting material was prepared as follows :- 

20 A solution of di-tert-butvl azodicarboxylate (5.44 g) in methjdene chloride (20 ml) was 

added dropwise to a stirred mixture of 7-benzyloxy-5-hydroxy-3-pivaloyloxymethyl- 
3,4-dihydroquinazolin-4-one (6 g) 4-hydroxy-N-methylpiperidine (2.17 g), triphenylphosphine 
(6.17 g) and methylene chloride (100 ml) that had been cooled to 0°C. The resultant mixture 
was stirred at ambient temperature for 1 hour. The mixture was evaporated and the residue 

25 was purified by column chromatography on silica using a 1 0:9: 1 mixture of methylene 

chloride, ethyl acetate and a saturated methanolic ammonia solution as eluent The material so 
obtained was dissolved in a saturated methanolic ammonia solution (240 ml) and stirred at 
ambient temperature for 16 hours. The mixture was evaporated and the residue was triturated 
under diethyl ether. The resultant solid was isolated, washed with diethyl ether and dried 

30 under vacuum. There was thus obtained 7-benzyloxy-5-(N-methylpiperidin-4-yloxy)- 

3,4-dihydroqumazolin-4-one (3.68 g); NMR Spectrum : (CDCI3) 2.0 (m, 4H), 2.3 (s, 3H), 2.35 
(m, 2H), 2.75 (m, 2H), 4.5 (m, 1H), 5.15 (s, 2H), 6.6 (d, 1H), 6.82 (d, 1H), 7.3-7.5 (m, 5H), 
7.92 (s, 1H); Mass Spectrum : M+H 4 366. 
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A mixture of the material so obtained, triphenylphosphine (8.6S g), carbon 
tetrachloride (10 ml) and 1,2-dichloroethane (100 ml) was stilted and heated to 70°C for 
2 hours. The mixture was evaporated and the 7-benzyloxy-4-chloro-5-(N-methylpiperidin- 
4-yloxy)quinazoline so obtained was dissolved in isopropanol (2 ml) and 6-chloro- 

5 2,3-methylenedioxyaniline (1 .9 g) and a SM hydrogen chloride solution in isopropanol 
(2.1 ml) were added in turn. The resultant mixture was stirred at 50°C for 20 minutes and at 
80°C for 30 minutes. The mixture was evaporated and the residue was suspended in ethyl 
acetate and stirred for 1 hour at ambient temperature. The resultant solid was isolated, washed 
with ethyl acetate and with diethyl ether. The solid was dissolved in a 19:1 mixture of 

10 methylene chloride and a saturated methanolic ammonia solution and stirred at ambient 
temperature for 1 5 minutes. The mixture was filtered, the filtrate was evaporated and the 
residue was purified by column chromatography on silica using a 50:47:3 mixture of ethyl 
acetate, methylene chloride and methanol as eluent There was thus obtained 7-benzyloxy- 
4^6-chloro-2,3-me%lenedioxyaniIino)-5^ (4.2 g); 

15 NMRSpectmm :fCDCM 2.0-2.1 (m, 2H), 2.2 (m, 2H), 2.3 (s, 3H), 2.25-2.35 (m, 2H), 2.75 
(m, 2H), 4.6 (m, 1H), 5.2 (s, 2H), 6.1 (s, 2H), 6.6 (s, 1H), 6.75 (d, 1H), 6.95 (s, 1H), 7.0 (d, 
1H), 7.32-7.52 (m, 5H), 8.52 (s, 1H), 9.3 (s, 1H) ; Mass Spectrum : M+H* 519 and 521. 

A mixture of a portion (1 .5 g) of the material so obtained and trifluoroacetic acid 
(1 5 ml) was stirred and heated to reflux for 6 hours. The mixture was evaporated and the 

20 residue was dissolved in water and basified to pH9 by the addition of solid sodium 

bicarbonate. The mixture was extracted with ethyl acetate and the organic layer was washed 
with brine, dried over magnesium sulphate and evaporated. Hie residue was purified by 
column chromatography on silica using a 10:9:2 mixture of ethyl acetate, methylene chloride 
and methanol as eluent There was thus obtained 4-(6-chloro-2,3-methylenedioxyanilino)- 

25 7-hydroxy-5-(N-methylpiperidin-4-yloxy)quina2oline (0.8 g); NMR Spectrum : (CDCI3) 1.9- 
2.05 (m, 2H), 2.05-2.15 (m, 2H), 2.2-2.3 (m, 2H) , 2.28 (s, 3H), 2.7 (m, 2H), 4.5 (br s, 1H), 
6.05 (s, 2H), 6.5 (d, 1H), 6.7 (d, 1H), 6.85 (d, 1H), 6.95 (d, 1H), 8.4 (s, 1H), 9.35 (s, 1H); 
Mass Spectrum M+H* 429 and 431. 



30 Example SI 4-(6-chloro-2^-methylenedioxyanilino>7-ethoxy-S-(N-niethyIpiperidin- 
4-yloxy)quinazoline 

A solution ofdi-tert-butyl azodicarboxylate (0.26 g) in methylene chloride (1 ml) was 
added dropwise to a stirred mixture of 4-(6-chloro-2,3-methylenedioxyanilino)-7-hydroxy- 
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S-(N-metbyIpiperidin^yloxy)qiimazoline (0.12 g), etbanol (0.019 g), triphenylphosphine 
(0.1 5 g) and methylene chloride (2 ml) and the resultant mixture was stirred at ambient 
temperature for 1 hour. A 2M solution of hydrogen chloride in diethyl ether (3 ml) was added 
and the mixture was stirred at ambient temperature for 1.5 hours. Diethyl ether (1 ml) was 

5 added and the precipitate was isolated and dried under vacuum. The solid so obtained was 
dissolved in a 9:1 mixture of methylene chloride and a saturated methanolic ammonia 
solution. The mixture was filtered and the filtrate was evaporated. The residue was triturated 
under pen tan e and the resultant solid was isolated and dried under vacuum. There was thus 
obtained the title compound (0.092 g); NMR Spectrum : (CDC1 3 ) 1.5 (t, 3H), 1.95-2.1 (m, 2H), 

10 2.15-2.5 (m, 2H), 2.3 (s, 3H), 2.3-2.4 (m, 2H), 2.7 (br s, 2H), 4.15 (m, 2H), 4.6 (m, 1H), 6.05 
(s, 2H), 6.5 (d, 1H), 6.7 (d, 1H), 6.8 (d, 1H), 6.95 (d, 1H), 8.5 (s, 1H), 9.25 (br s, 1H); Mass 
Spectrum : M+H* 457 and 459. 

Example 52 4-(6-chloro-2 9 3-methylenedioxyannino)-7-(2-fIuoroetho3cy)- 
15 5-(N-methylpiperidin-4-yloxy)quinazoline 

Using an analogous procedure to that described in Example 51, 4-(6-chloro- 
2 9 3-methylenedioxyaiuliDo)-7-hydroxy-5-(N-methylpiperidin-4^ was reacted 

with 2-fluoroethanol to give the title compound; NMR Spectrum : (CDC1 3 ) 2.0-2.1 (m, 2H), 
2.15-2.3 (m, 2H), 2.35 (s, 3H), 2.3-2.4 (m, 2H), 2.8 (br s, 2H), 4.32 (m, 1H), 4.4 (m, 1H), 4.65 
20 (m, 1H), 4.8 (m, 1H), 4.9 (m, 1H), 6.05 (s, 2H), 6.6 (s, 1H), 6.75 (d, 1H), 6.85 (s, 1H), 7.0 (d, 
1H), 8.55 (s, 1H), 9.3 (s, 1H); Mass Spectrum : M+H* 475 and 477. 

Example 53 4-(6-cMoro-2^-methyIenedioxyanilino)-7-isobutoxy- 
5-(N-methylpiperidin*4-yloxy)quinazoline 

25 Using an analogous procedure to that described in Example 5 1 , 4-(6-chloro- 

2,3-methylenedioxyanilino)-7-hydroxy-5-(N-methy was reacted 

with isobutanol to give the title compound; NMR Spectrum : (CDCI3) 1.05 (d, 6H), 1.95-2.05 
(m, 2H), 2.08-2.28 (m, 3H), 2.3 (s, 3H), 2.3-2.4 (m, 2H), 2.7 (br s, 2H), 3.82 (d, 2H), 4.6 (m, 
1H), 6.03 (s, 2H), 6.5 (s, 1H), 6.7 (d, 1H). 6.8 (s, 1H), 6.95 (d, 1H), 8.5 (s, 1H), 9.25 (s, 1H); 

30 Mass Spectrum : M+H* 485 and 487. 
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Example 54 4-(2 9 3-methyIenedioxyani]bo)-5^4-methylpiperazui-l-yI)- 
7-(2-pyrrolidin-l-ylethoxy)quinazoline trihydrochloride 

Using an analogous procedure to that described in Example 5, 4-chlon>- 

5- (4-me%lpiperazin-l-yl>7-(2-pym>U (0.1 1 g) was reacted with 
5 2,3-methyienedioxyaniline (0.045 g) in the presence of a 6M solution of hydrogen chloride in 

isopropanol to give the title compound, as a trihydrochloride salt (0.1 OS g), a portion of which 
was converted into the free base using an analogous procedure to that described in Example 3. 
The free base gave the following characterising data : NMR Spectrum : (CDCI3) 1 .78 (br s, 
4H), 2.3 (s, 3H), 2.5 (m, 2H), 2.6 (br s, 4H), 2.8 (d, 2H), 2.95 (m, 4H), 3.08 (d, 2H), 4.18 (m, 
10 2H), 5.98 (s, 2H), 6.6 (d, 1H), 6.86 (m, 1H), 6.94 (s, 1H), 8.06 (d, 1H), 8.5 (s, 1H), 11.8 (s, 
1H): Mass Spectrum : M+H* 477. 

Example 55 4^6-chloro-2^-methylenedioxyanilino)-5-moipholino-7-(2-pyrrolidin^ 
l-ylethoxy)quinazoline 

15 A mixture of 4-chloro-5-morpholino-7-(2-pyrTolidin- 1 -ylethoxy) quinazoline (0.27 g), 

6- chloro-2,3-methylenedioxyaniline (0.14 g) and isopropanol (4 ml) was stirred and heated to 
80°C for 1 hour. The mixture was evaporated and the residue was dissolved in a 49:1 mixture 
of methylene chloride and a saturated methanolic ammonia solution. The mixture was filtered 
and the filtrate was poured onto a column of silica and eluted with a 97:3 mixture of 

20 methylene chloride and a saturated methanolic ammonia solution. The material so obtained 
was triturated under diethyl ether. The resultant solid was isolated, washed with diethyl ether 
and dried under vacuum. There was thus obtained the title compound (0.035 g); NMR 
Spectrum : (CDCI3) 1.85 (br s, 4H), 2.65 (br s, 4H), 3.0 (m, 2H), 3.08 (m, 2H), 3.18 (d, 2H), 
3.82 (m, 2H), 4.05 (m, 2H), 4.25 (m, 2H), 6.05 (s, 2H), 6.75 (d, 1H), 6.95-7.1 (m, 3H), 8.52 (s, 

25 1H): Mass Spectrum : M+H* 498 and 500. 

The 4-chloro-5-morpholino-7-(2-pyrrolidin- 1 -ylethoxy)quinazoline used as a starting 
material was prepared as follows :- 

A mixture of 5,7-difluoro-3,4-dihydroquinazolin-4-one (0.91 g), morpholine (0.9 ml) 
and DMF (20 ml) was stirred and heated to 100°C for 1 hour. The mixture was evaporated. A 

30 saturated methanolic ammonia solution (1 ml) was added to the residue and the mixture was 
stirred at ambient temperature for 5 minutes: The mixture was evaporated and the residue was- 
triturated under water. The resultant solid was isolated, washed with water and with diethyl 
ether and dried under vacuum. There was thus obtained 7-fluoro-5-morpholino- 
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3,4-dihydroquinazoliii-4-one (0.85 g); NMR Spectrum: (DMSOd6) 3.05 (br s, 4H) f 3.8 (t, 4H), 
6.8 (m, 1H), 6.92 (m, 1H), 8.02 (s, 1H); Mass Spectrum : M+H* 250. 

Sodium hydride (60% dispersion in mineral oil, 0.5 g) was added to a stirred solution 
of H2-hydroxyethyl)pyrTolidine (0.7 ml) in DMF (15 ml) which had been cooled to 5°C. The 

5 mixture was stirred for 10 minutes. 7-Fluoro-5-morpholino-3,4-dihydroquina2olin-4-one 
(0.75 g) was added and the mixture was heated to 80°C for 1 hour and then to 90°C for 
3 hours. The mixture was evaporated and the residue was dissolved in acetic acid (0.9 ml) and 
diluted with a mixture of methylene chloride and methanol. The resultant solution was poured 
onto a column of silica and eluted with a 47:3 mixture of methylene chloride and methanol as 

10 eluent. The material so obtained was triturated under diethyl ether and the resultant solid was 
isolated, washed with diethyl ether and dried under vacuum. There was thus obtained 
5-morpholino-7-(2-pyrrolidin- 1 -ylethoxy)-3,4Klihydroqiiinazolin-4-one (0.5 g); NMR 
Spectrum : (DMSOd*) 1 .7 (br s, 4H), 2.8 (m, 2H), 3.02 (br s, 4H), 3.8 (m, 4H), 4.2 (m, 2H), 
6.45 (d, 1H), 6.7 (d, 1H), 7.92 (s, 1H), 11.7 (br s, 1H); Mass Spectrum : M+H* 345. 

15 A mixture of a portion (0.26 g) of the material so obtained, phosphoryl chloride 

(0.084 ml), diisopropylethylamine (0.34 ml) and 1,2-dichIoro ethane (5 ml) was stirred and 
heated to 80°C for 3 hours. The mixture was evaporated to give 4-chloro-5-morpholino- 
7-(2-pyrrolidin- 1 -ylethoxy)quinazoline which was used without further purification. 

20 Example 56 4-(6-chloro-2 9 3-methylenedioxyaniIino)-S-phenoxyquinazoline 
monohydrochloride 

A mixture of 4-(6<hloro-2,3-meth)denedioxyanilino)-5-fluoroquinazoline (0.213 g), 
phenol (0.45 g), potassium carbonate (0.828 g) and DMF (3 ml) was stirred and heated to 
90°C for 30 hours. The mixture was evaporated and the residue was partitioned between ethyl 

25 acetate and a 2N aqueous sodium hydroxide solution. The organic layer was washed with 
brine, dried over magnesium sulphate and evaporated. The residue was purified by column 
chromatography on silica using a 99:1 mixture of methylene chloride and methanol as eluent. 
The materia] so obtained was dissolved in diethyl ether and a 6M solution of hydrogen 
chloride in diethyl ether (1 equivalent) was added. The resultant solid was isolated, washed 

30 with diethyl ether and dried under vacuum. There was thus obtained the title compound 

(0.05 g); NMR Spectrum : (DMSOd 6 and CF3CO2D) 6.18 (s, 2H), 6.95 (d, 1H), 7.05 (d, 1H), - 
7.1 (d, 1H), 7.35 (d, 1H), 7.42 (m, 1H), 7.52-7.62 (m, 3H), 8.0 (m, 1H), 9.0 (s, 1H); Mass 
Spectrum : M+H* 392 and 394. 
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Example 57 

Pharmaceutical compositions 

The following illustrate representative pharmaceutical dosage forms of the invention 
as defined herein (the active ingredient being tamed "Compound X 7 ), for therapeutic or 
5 prophylactic use in humans: 



(a) Tablet I mg/tablet 

Compound X 100 

Lactose Phiur 182.75 

10 Croscarmellose sodium . 12.0 

Maize starch paste (5% w/v paste) 2.2S 

Magnesium stearate 3.0 

(b) Tablet H mg/tablet 
15 Compound X 50 

Lactose Ph.Eur 223.75 

Croscarmellose sodium 6.0 

Maize starch. 15.0 

Polyvinylpyrrolidone (5% w/v paste) 2.25 

20 Magnesium stearate 3.0 

(c) Tablet m mg/tablet 

Compound X 1.0 

Lactose Ph.Eur. 93.25 

25 Croscarmellose sodium 4.0 

Maize starch paste (5% w/v paste) 0.75 

Magnesium stearate 1 .0 

(d) Capsule mg/capsule 
30 Compound X 10 

Lactose Ph.Eur 488.5 

Magnesium 1.5 
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(e) Injection I (50 mg/ml) 

Compound X ; 5.0% w/v 

1M Sodium hydroxide solution. 15.0% v/v 

0. 1M Hydrochloric acid (to adjust pH to 7.6) 

5 Polyethylene glycol 400 4.5% w/v 

Water for injection to 100% 

(f) Injection H (10 mg/ml) 
Compound X 1 .0% w/v 

10 Sodium phosphate BP 3.6% w/v 

0.1M Sodium hydroxide solution. 15.0% v/v 

• Water for injection to 100% 

(g) Injection HI (1 rag/ml, buffered to pH6) 
15 Compound X- 0.1% w/v 

Sodium phosphate BP 2.26% w/v 

Citric acid 0.38% w/v 

Polyethylene glycol 400 3.5% w/v 

Water for injection to 100% 

20 

(h) Aerosol I mg/ml 

Compound X. 10.0 

Sorbitan trioleate 1 3.5 

Trichlorofluoromethane 9 1 0.0 

25 Dichlorodifluoromethane 490.0 

(i) Aerosol II mg/ml 

Compound X 0.2 

Sorbitan trioleate 0.27 

30 Trichlorofluoromethane 70.0 

Dichlorodifluoromethane 280.0 

Dichlorotetrafluoroethane 1 094.0 
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(j) Aerosol HI mg/ml 

Compound X 2.5 

Soibitan trioleate 3.38 

Trichlorofluoromethane 67.5 

5 Dichlorodifluoromethane 1086.0 

Dichlorotetrafluoroethane 191 .6 

(k) Aerosol IV mg/ml 

Compound X 2.5 

10 Soya lecithin ; 2.7 

Trichlorofluoromethane 67.5 

Dichlorodifluoromethane .- 1 086.0 

Dichlorotetrafluoroethane 1 9 1 .6 

15 0) Ointment ml 

Compound X 40 mg 

Ethanol 300 jil 

Water 300 

1 -Dodecylazacycloheptan-2-one 50 jJ 

20 Propylene glycol to 1 ml 



Note 

The above formulations may be obtained by conventional procedures well known in 
the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
25 example to provide a coating of cellulose acetate phthalate. The aerosol formulations (h)-(k) 
may be used in conjunction with standard, metered dose aerosol dispensers, and the 
suspending agents sorbitan trioleate and soya lecithin may be replaced by an alternative 
suspending agent such as sorbitan monooleate, sorbitan sesquioleate, polysorbate 80, 
polyglycerol oleate or oleic acid. 
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CLAIMS 

1 . The use of a quinazoline derivative of the Formula I 




(R 1 ) m j 

5 wherein m is 0, 1,2 or 3; 

each R 1 group, which may be the same or different, is selected from halogeno, 
trifluoromethyl, cyano, isocyano, nitro, hydroxy, mercapto, amino, fonnyl, carboxy; 
carbamoyl, (1 -6C)alkyl, (2-8Qalkenyl, (2-8C)alkynyl, (l-6Qalkoxy, (2-6Qalkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6QalkylsulphinyI, (l-6Qalkylsulphonyi, 
10 (l-6Qalkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)aIkylcarbamoyl, 
N^I-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6Qalkanoyloxy, (2-6C)alkanoylamiiH>, 
N-(l-6C)alkyH2-6Qalkanoylainmo, (3-6C)alkenoylaraino, N-(l-6C)alkyl- 
(3-6C)alkenoylamino, (3-6C)alkynoylamino, N-(l -6QalkyH3-6Qalkynoyl amino, 
N«(l-6C)alkylsulphamoyl, N,N-di-[(l-6Qalkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 
15 N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the formula : 

Q 3 -X l - 

wherein X 1 is a direct bond or is selected from O, S, SO, SQ2, N(R 4 ), CO, CHCOR 4 ), 
CON(R 4 ), N(R 4 )CO, SOjNCR 4 ), N(R 4 )S0 2 , OC(R\ SC(R 4 >2 and N(R 4 )C(R 4 )2, wherein R 4 is 
hydrogen or (l-6C)alkyl, and Q 3 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 

20 (l-6C)alkyl, (3-7C)cyc]oalkenyl, (3-7QcycIoalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)alkyi, heterocyclyl or beten>cyclyl-(l-6C)alkyl, or QL l ) m is (l-3C)allcylenedioxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
are optionally separated by the insertion into the chain of a group selected from O, S, SO, SQ2, 
NCR 5 ), CO, CHCOR 5 ), CON(R 5 ), N(R 5 )CO, SCfeNfR 5 ), NfR^SCfe, CH=CH and OC wherein 

25 R 5 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HChC- group within a R 1 substituent optionally bears at 
the terminal CH 2 = or HC= position a substituent selected from halogeno, carboxy, carbamoyl, 
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(l-6C)alkoxycarbonyi, N-(l-6C)aIkyIcaibamoyl, |^N-di-[(l-6C)aIkyl]caibamo>i 
amino-(l-6C)alkyl, (l-6Qalkylamin<Hl^QaIkyI and <U-[(l^Qalkyl]ainino-(l-6C)alkyl or 
from a group of the formula : 

Q 4 -X 2 - 

5 wherein X 2 is a direct bond or is selected from CO and NfR^CO, wherein R 6 is hydrogen or 
(l-6C)alkyl, and Q 4 is aryl, aryl-{l-6C)alkyi, heteroaryl, heteroaryl-( 1 -6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within a R 1 substituent optionally bears on each 
said CH2 or CH 3 group one or more halogeno or (1 -6C)aflcyl substituents or a substituent 

10 selected from hydroxy, cyano, amino, caiboxy, carbamoyl, (l-6Qalkoxy, (l-6C)alkylthio, 
(l-6Qalkylsulphinyl, (l-6C)alkylsulphonyl, (l-6Qalkylamino, di-[(l^QaIkyl]amino, 
(l-6QaHcoxycarbonyl, N^l-6Qalkylcaibamoyl, >Ui^di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyi;(2-6Qalkanoyloxy, (2-6Qalkanoylamino, N-(l-6Qalkyl- 
(2-6Qalkanoylamino, N-(l-6C)aIkylsulphamoyl, N^-di-[(l -6C)alkyl]sulphamoyl, 

15 (1 -6Qalkanesulphonylamino and N^l-6C)alkyK(l-6C)alkanesulphonylamino, or from a 
group of the formula : 

-X 3 -Q 5 

wherein X 3 is a direct bond or is selected from O, S, SO, SO2, N(R 7 ), CO, CH(OR 7 ), 
CON(R 7 ), N(R 7 )CO, S0 2 N(R 7 ), N(R 7 )S02, C^V*, C(R 7 >2S and N(R 7 )C(R 7 )2, wherein R 7 is 

20 hydrogen or (l-6C)alkyl, and Q 5 is aryl, aryl-(l-6C)aIkyl, (3-7Qcycloalkyl, (3-7Qcycloalkyl- 
(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaiyl- 
(l-6C)alkyl, heterocyclyl or beterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R l 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 

25 halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyi, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6Qalkenyloxy, (2-6QaIkynyloxy, 
(l-6C)alkylthio, (l-6C)alkyIsulphinyl, (l-6C)alkylsulphonyl, (l^Qalkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l -6C)alkylcarbamoyl, 
N^i-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)aDcanoyloxy, (2^Qalkanoylamino, 

30 N-(l -6Qalkyl-(2-6C)alkanoylamino, N-(l -6C)alkylsulphamoyl, 

N^^i-[(l-6C)alkyl]sulphainoyl, (l-6C)a!kanesulphonylamino and £Kl-6C)aIkyl- 
(1 -6C)alkanesulpbonylamino, or from a group of the formula : 

-X^R 8 
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wherein X 4 is a direct bond or is selected from 0 and NCR 9 ), wherein R 9 is hydrogen or 
(l-6Qalkyl, and R 8 is halogeno-{l-6C)alkyl, hydroxy-(l-6C)alkyl, (l^CJalkoxy-O-eQalkyU 
cyano-(l-6Qalkyl, amino-(l-6C)alkyi, (l-6C)aIkylamin<Kl-6QalkyI, di-[(l-6C)aIkyl]amino- 
(l-6C)alkyl, (2-6C)alkanoylamino-{l-6C)alkyl or (l-6Qalkoxycaibonylamino-(l^C)alk>d, 
5 or from a group of the formula : 

-X 5 -Q 6 

wherein X 5 is a direct bond or is selected from O, CO and N(R 10 ), wherein R 10 is hydrogen or 
(l-6C)alkyl, and Q 6 is aryl, aiyl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-(l-6Qalkyl which optionally bears 1 or 2 substituents, which may be the same 
10 or different, selected from halogeno, (1 -6C)alkyl and (l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo or thioxo substituents; 

R 2 is hydrogen or (1 -6C)alkyl; 

R 3 is hydrogen or (1 -6C)alkyi; 
15 Z is a direct bond or is selected from O, S, SO, SCfe, N(R l ! ), CO, CHfOR 1 ! ), 

CON^^NCR 11 ^, S02N(R n ), N(R n )SQ2, 0C(R U )2, SC(R n h and N(R u )C(R 1l )2, 
wherein R n is hydrogen or (l-6C)alkyl; 

Q 1 is aryl, aryl-(l-6C)alkyl, (3-7Qcycloalkyl, (3-7QcycloalkyHl-6C)alkyl, 
(3-7C)cycloalkenyl, (3-7Qcycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, 
20 heterocyclyl or heterocyclyl-(l -6C)alkyl, or, when Z is a direct bond or O, Q 1 may be 
(l-6Qalkyl, (2-8C)alkenyl, (2-8C)alkynyl, halogeno-(l-6C)alkyl, bydroxy-(l-6C)alkyl, 
(l-6Qalkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)aIlcyl, (l-6QaDcylamino- 
(l-6Qalkyl, cU.[(l~6C)alkyl]amino-(l-6C)alkyl, (l-6Qalkylthio-(l-6C)alkyl, 
(l-6QalkylsulphinyHl-6C)alkyl or (l-6C)alkylsulphonyl.(l-6C)alk)i, 
25 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q*-Z- 

group are optionally separated by the insertion into the chain of a group selected from O, S, 
SO, SO2, N(R 12 ), CO, CH(OR 12 ), CON(R 12 ), N(R l2 )CO, S0 2 N(R 12 ), N(R ,2 )SC>2, CH=CH and 
C=C wherein R 12 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 =CH- or HOC- group within the Q ! -Z- group optionally bears at 
30 the terminal CH2= or HC= position a substituent selected from halogeno, carboxy, carbamoyl, 
(1 -6C)alkoxycarbonyl, N-(l -6C)alkylcarbamoyl, >LN-di-[(l -6C)alkyl]carbamoyl, 
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amino-(l-6C)alkyl, (l-6C)aDcylamino-(l-6C)alkyl and di-[(l^Qalk>1]amino-(l-6C)alkyl or 
from a group of the formula : 

Q^X 6 - 

wherein X 6 is a direct bond or is selected from CO and N(R 13 )CO, wherein R 13 is hydrogen or 
5 (l-6C)alkyl, and Q 7 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
or heterocyclyl-<l-6C)aIkyl, 

and wherein any CH 2 or CH3 group within the Q*-Z- group optionally bears on each 
said CH 2 or CH3 group one or more halogeno or (l-6QalkyI substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6C)aIkylthio, 
10 (l-6Qalkylsulphinyl, (l-6Qalkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)allcylcarbamo>d, N^[-di-[(l-6Qalkyl]carbamoyl > 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 13,N-di-[(l-6C)alkyl]sulphamoyl, 
(l-6Qalkanesulphonylamino and N-(l-6C)alkyl-(l-6Qalkanesulphonylamino, or from a 
15 group of the formula : 

-X 7 -Q 8 

wherein X 7 is a direct bond or is selected from O, S, SO, S0 2 , N(R 14 ), CO, CH(OR 14 ), 
CON(R 14 ), N(R 14 )CO, S0 2 N(R 14 ), N(R ,4 )S02, C(R l4 ) 2 0, C(R}%S and N(R 14 )C(R l4 )2, 
wherein R 14 is hydrogen or (l-6C)aJkyi, and Q 8 is aryl, aryl-(l-6C)alkyi, (3-7Qcycloalkyl, 

20 (3-7Qcycloalkyl-(l-6C)alkyl, (3-7C)cycloalkenyi, (3-7Qcycloalkenyi-(l^QaIkyl, 
heteroaryl, heteroaryi-(l-6C)alkyl, heterocyclyl or heteiocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within the Q l -Z- group 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6Qalkyl, 

25 (2-8Qalkenyl, (2-8C)alkynyI, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)atkynyloxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6Qalkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycaibonyl, N-<l-6C)alkylcarbainoyl, 
iLS-di-t(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-{l--6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 

30 JiN-di-[(l -6C)alkyl]sulphamoyl, (1 -6Qalkanesulphonylamino and N-(l-6C)alkyl- 
(l-6G)alkanesulphonylaminOi or from a group of the formula : 

-X 8 -R 15 
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wherein X 8 is a direct bond or is selected from O and N(R 16 ), wherein R 16 is hydrogen or 
(l-6Qalkyl, and R 15 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-eQalkoxy-O-eQalkyl, 
cyano-(l-6C)alkyi, amino-(l-6C)alkyl, (l-6QaIkylamino-(l-6C)alkyl or 
di-[(l-6C)alkyl]amino-(l-6C)a]kyl, or from a group of the formula : 

5 -X 9 -(? 
wherein X 9 is a direct bond or is selected from O, CO and N(R 17 ), wherein R 17 is hydrogen or 
(l-6C)alkyl, and Q 9 is aryl, aryl-(l-6C)alkyl, heteroaryl, heteroaryl-(l-6C)aIkyl, heterocyclyl 
or heterocyclyl-(l -6Qalkyl which optionally bears 1 or 2 substituents, which may be the same 
or different, selected from halogeoo, (l-6C)alkyl and (l-6C)alkoxy, 

10 and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 or 2 oxo 

or thioxo substituents; and 

Q 2 is an aryl group of formula la 



G2 




wherein G 1 is selected from halogeno, trifluoiomethyl, cyano, nitro, hydroxy, amino, carboxy, 
15 carbamoyl, (l-6C)allcyl, (2-8QaIkenyl, (2-8Qalkynyl, (l-6C)alkoxy, (2-6Qalkenyloxy, 
(2-6C)alkynyloxy, (l-6Qalkylthio, (l-6Qalkylsulphinyl, (l-6Qalkylsulphonyl, 
(l-6C)alky]amino, di-[(l-6C)alkyI]amino, (l-6C)alkoxycaibonyl, N-(l-6C)alkylcaibamoyl, 
N,N-di-[( 1 -6C)alkyl]carbamoyl, (2-6Qalkanoyl, (2-6C)alkanoyloxy, (2-6QaIkanoylamino, 
N-(l-6C)alkyK2-6C)alkanoylamino, (3-6Qalkenoylamino, N-(l-6C)alkyi- 
20 (3-6C)alkenoylamino, (3-6C)alkynoylamino, N-<l-6C)aIkyl-(3-6C)alkynoylamino, 

N-(l-6Qalkylsulphamo>i,N^di-[(l^Qalkyl]sulphamoyl, (l-6Qalkanesu!phonylamino and 
N-(l-6C)alkyHl-6Qalkanesulphonylamino, or from a group of the formula : 

-X 10 -R ,B 

wherein X 10 is a direct bond or is selected from O and N(R 19 ), wherein R 19 is hydrogen or 
25 (l-6C)alkyi, and R 18 is halogeno-<l-6C)alkyl, bydroxy-(l-6C)alkyl, (l^QaDcoxy^l^Qalkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alky1ammo-(l -6Qalkyl or 
* di-[(l-6C)alkyl]amino-(l-6C)alkyl, or from a group of the formula : 

-X !, -Q 10 
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wherein X n is a direct bond or is selected from 0, S, SO, SO* N(R 20 ), CO, CHCOR 20 ), 
CONCR 20 ), N(R 20 )CO, S0 2 N(R 20 ), N(R 20 )SO 2 , C(R 20 )2O, CfR^S and NQp}CQlPh. 
wherein R 20 is hydrogen or (l-6Qalkyl, and Q 10 is aryl, aryl-{l-6C)alkyi, heteroaryl, 
heteroaryl-(l-6C)alkyi, heterocyclyl or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 
5 substituents, which may be the same or different, selected from halogeno, (l-6Qalkyl and 
(1 -6C)alkoxy, and any heterocyclyl group within Q 10 optionally beats 1 or 2 oxo or thioxo 
substituents, 

and each of G 2 , G 3 , G 4 and G 5 , which may be the same or different, is selected from 
hydrogen, halogeno, trifluorometbyl, cyano, nitro, hydroxy, amino, (l-6Qalkyl, 
10 (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (l-6Qalkylamino and di-[(l-6Qalkyl]amino, 

or G 1 and G 2 together form a group of formula :- -CH=CH-CH=CH-, 
-N=CH-CH=CH-, -CH=N-CH=CH-, -CH=CH-N=CH-,-CH=CH-CH=N-, -N=CH-N=CH-, 
-CH=N-CH=N-, -N=CH-CH=N-, -N=N-CH=CH-, -CH=CH-N=N-, -CH=CH-0-, 
-0-CH=CH-, -CH=CH-S-, -S-CH=CH-, -CH 2 -CH 2 -0-, -0-CH 2 -CH r , -CH 2 -CH r S-, 
15 -S-CH2-CH2-, -O-CHrO-, -0-CH 2 -CH 2 -0-, -S-CH 2 -S-, -S-CH 2 -CH r S-, -CH=CH-NH-, 
-NH-CH=CH-, -CH 2 -CH 2 -NH-, -NH-CH 2 -CH 2 -, -N=CH-NH-, -NH-CH=N-, -NH-CH 2 -NH-, 
-0-CH=N-, -N=CH-0-, -S-CH=N-, -N=CH-S-, -O-CHj-NH-, -NH-CH r O-, -S-CH 2 -NH-, 
-NH-CH2-S-, -0-N=CH-, -CH=N-0-, -S-N=CH-, -CH=N-S-, -0-NH-CH 2 -, -CH2-NH-O-, 
-S-NH-CHr, -CH2-NH-S-, -NH-N=CH-, -CH=N-NH-, -NH-NH-CHj-, -CH 2 -NH-NH-, 
20 -N=N-NH- or -NH-N=N-, 

or G 1 has any of the meanings defined hereinbefore and G 2 and G 3 together or 
G 3 and G 4 together form a group of formula :- -CH=CH-CH=CH-, -N=CH-CH=CH-, 
-CH=N-CH=CH-, -CH=CH-N=CH-, -CH=CH-CH=N-, -N=CH-N=CH-, -CH=N-CH=N-, 
-N=CH-CH=N-, -N=N-CH=CH-, -CH=CH-N=N-, -CH=CH-0-, -0-CH=CH-, -CH=CH-S-, 
25 -S-CH=CH-, -CH 2 -CH r O-, -0-CH 2 -CHr, -CH 2 -CH 2 -S-, -S-CH 2 -CH 2 -, -0-CH 2 -0-, 

-0-CH r CH 2 -0-, -S-CH 2 -S-, -S-CH 2 -CH 2 -S-, -CH=CH-NH-, -NH-CH=CH-, -CH 2 -CH 2 -NH-, 
-NH-CH 2 -CH 2 -, -N=CH-NH-, -NH-CH=N-, -NH-CH 2 -NH-, -0-CH=N-, -N=CH-0-, 
-S-CH=N-, -N=CH-S-, -0-CH 2 -NH-, -NH-CH 2 -0-, -S-CH 2 -NH-, -NH-CH 2 -S-, -0-N=CH- f 
-CH=N-0-, -S-N=CH-, -CH=N-S-, -0-NH-CH 2 -, -CH 2 -NH-0-, -S-NH-CH 2 -, -CH 2 -NH-S-, 
30 -NH-N=CH-, -CH=N-NH-, -NH-NH-CH 2 -, -CH r NH-NH-, -N=N-NH- or -NH-N=N-, 

and the 9- or 10-membered bi cyclic heteroaryl or heterocyclic ring formed when G- 
and G 2 together, G 2 and G 3 together or G 3 and G 4 together are linked optionally bears on the 
heteroaryl or heterocyclic portion of the bicyclic ring 1, 2 or 3 substituents, which may be the 
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same or different, selected from halogeno, trrfluoromethyl, cyano, nitro, hydroxy, amino, 
(l-6C)alkyl, (2-8Qalkenyi, (2-8Qalkynyi, (l-6C)alkoxy, (l-6C)alkylamino and 
di-[(l-6C)alkyl] amino, and any bicyclic heterocyclic ring so formed optionally bears 1 or 2 
oxo or thioxo groups; 
5 or a pharmaceutically-acceptable salt thereof; 

in the manufacture of a medicament for use in the prevention or treatment of T cell mediated 
diseases or medical conditions in a warm-blooded animal. 

2. The use as claimed in claim 1 of a quinazoline derivative of the Formula I wherein : 
10 m is 0 or m is 1 and the R 1 group is located at the 6- or 7-position and is selected from 

hydroxy, amino, methyl, ethyl, propyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, 
dimethylamino, diethylamino, acetamido, propionamido, benzyloxy, 2-imidazol- 1 -ylethoxy, 
2-(l,2,4-triazol-l-yl)ethoxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l -ylpropoxy, 
pynrolidin-3-yloxy, pyirolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 
15 3-pyrrolidin-2-ylpropoxy, 2-morpbolinoethoxy, 3-moipholinopropoxy, 

2-(l,l-dioxotetrahydn)-4H-l,4-thia2in-4-yl)ethoxy, 3<l,l-dioxotetrahydro-4H-l,4-thiazin- 
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-yImethoxy, 
2-piperidin-4-ylethoxy, 2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 
20 2-piperazin- 1 -ylethoxy, 3-piperazin-l -ylpropoxy, 2-homopiperazin-l-ylethoxy and 
3 -homopiperazin- 1 -ylpropoxy, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substituent 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and OC, 

25 and wherein any CH 2 or CHa group within a R 1 substituent optionally bears on each 

said CH 2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, 

and wherein any phenyl or heterocyclyl group within a substituent on R 1 optionally 
bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
30 trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 

and wherein any heterocyclyl L group .within a substituent on R 1 optionally bears 1 or 2 
oxo substituents; 
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the Q*-Z- group is selected from propoxy, isopropoxy, 2-hydroxyethoxy, 

3- hydroxypropoxy, 2-methoxyethoxy, 3-methoxypropoxy, cyclopentyloxy, cyclohexyloxy, 
phenoxy, benzyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, 
tetrahydropyran-4-yloxy, 2-imidazol-l-ylethoxy, 2-(l A4-triazol-l-yl)ethoxy, 

5 2-pyrrolidin- 1 -ylethoxy, 3-pyrrolidin-l-yIpropoxy, pyiiolidin-3-yloxy, 
pyirolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 3 -pyrrolidin-2-ylpropoxy, 

2- morpholinoethoxy, 3-morpholinopropoxy, 2-(l ,l-dioxotetrahydro-4H-l,4-thiazin- 

4- yl)ethoxy, 3-(l J-dioxotetrahydro^H-l,4-thiazin-4-yl)propoxy f 2-piperidinoethoxy, 

3- piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3 -ylmethoxy, 
10 2-piperidui-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 

2- homopiperidin-l-ylethoxy, 3-homopiperidin- 1 -ylpropoxy, homopiperidin-3-yloxy, 
homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy, 2-piperazin- 1 -ylethoxy, 

3- pipera2in-l -ylpropoxy, 2-homopiperazb-l -ylethoxy or 3-homopiperazin- 1 -ylpropoxy, 

and wherein any CH2 or CH 3 group within the Q l -Z- group optionally bears on each 
15 said CH2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, 

and wherein any phenyl or heterocyclyl group within the Q l -Z- group optionally bears 
1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 
20 and wherein any heterocyclyl group within the Q ] -Z- group optionally bears 1 or 2 oxo 

substituents; 

each of R 2 and R 3 is hydrogen; and 
Q 2 is an aryl group of formula la 




25 wherein G is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyi, 
vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G 2 , G 3 , G 4 and G 5 , which 
may be the same or different, is selected from hydrogen, fluoro, chloro, bromo; 



I 
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trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyi, methoxy and 
ethoxy, 

or G l and G 2 together form a group of formula :- -CH<M-CT=CH-, -0-CH=CH- or 
O-CH2-O, and the 9- or 1 0-membered bicyclic heteroaryl or heterocyclic ring so formed 
5 optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2 
substituents, which may be the same or different, selected from fluoro, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, and any bicyclic 
heterocyclic ring so formed optionally bears 1 or 2 oxo or thioxo groups, and each of G 3 , G 4 
and G 5 , which may be the same or different, is selected from hydrogen, fluoro, chloro, bromo, 
10 trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, 
or a phannaceutically-acceptable acid-addition salt thereof. 

3. The use as claimed in claim 1 of a quinazoline derivative of the Formula I wherein : 
m is 1 and the R 1 group is located at the 7-position and is selected from hydroxy, 
15 methoxy, benzyloxy, 3-morpholinopropoxy, 2-hydroxy-3-morpholinopropoxy, 
3-(4«methylpiperazin- 1 -yl)propoxy, 2-hydroxy-3-(4-methylpiperazin-l-yl)pn)poxy, 

2- methoxyethoxy and 2-(2-methoxyethoxy)ethoxy; 

the Q ! -Z- group is selected from isopropoxy, 2-methoxyethoxy, cyclohexyloxy, 
tetrahydrofuran-3 -yloxy, tetrahydropyran-4-yIoxy, 2-imidazoM -ylethoxy, 
20 2-(l,2,4-triazol-l-yl)ethoxy, 3-pyirolidin-l -ylpropoxy, N-methylpyrrolidin-3-yloxy, 

3- moipholinopropoxy,3-(l^dioxotetrahydro^ 
2-piperidinoethoxy, N-methylpiperidin-4-yloxy, piperidin-4-ylmethoxy, 
N-methylpiperidin-4-ylmethoxy and 3-(4-methylpiperazin- 1 -yl)propoxy, 

each of R 2 and R 3 is hydrogen; and 
25 Q 2 is an aryl group of formula la 



G2 




la 
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wherein G 1 is selected from'fluoTO, chloro, bromo and iodo, each of G 3 and G*, which may be 
the same or different, is selected from hydrogen, chloro and methoxy, and each of G and G 
is hydrogen, 

or G l and G 2 together form a group of formula :- -CH=CH-CH=C(C1)-, -0-CH=C(Cl)- or 
5 -OCH2-O-, and each of G 3 , G 4 and G 5 is hydrogen; 
or a pharmaceutical^- acceptable acid-addition salt thereof. 

4. The use as claimed in claim 1 of a quinazoline derivative of the Formula I wherein : 
m is 0 or m is 1 and the R 1 group is located at the 6- or 7-position and is selected from 

10 hydroxy, amino, methyl, ethyl, propyl, methoxy, ethoxy, propoxy, methylamino, ethylamino, 
dimethylamino, diethylamino, acetamido, propionamido, benzyloxy, 2-imidazol-l-ylethoxy, 
2-{l,2,4-triazoM-yl)ethoxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 
pyrrolidin-3-yloxy, pyirolidin-2-ylmethoxy, 2-pym>lidin-2-ylethoxy, 
3 -pyrrolidin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

15 2-(l J-dioxoteti^ydro-4H-l,4-thiazin-4-yI)ethoxy, 3-( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin- 
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 
2-piperidin-4-ylethoxy, 2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 
2-piperazin- 1 -ylethoxy, 3-piperazin-l-yIpropoxy, 2-homopiperazin-l-ylethoxy and 

20 3-bomopiperazin-l-ylpropoxy, 

and wherein adjacent carbon atoms in any (2-6Qalkylene chain within a R 1 substituent 
are optionally separated by the insertion into the chain of a group selected from O, NH, 
CH=CH and OC, 

and wherein any CH2 or CH 3 group within a R 1 substituent optionally bears on each 
25 said CH 2 or CH3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and diroethylamino, 

and wherein any phenyl or heterocyclyl group within a substituent on R 1 optionally 
bears 1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 
30 and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 

oxo substituents; 
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the Q*-Z- group is selected from phenoxy, benzyloxy, tetrahydrofuran-3-yloxy, 
tetrahydropyran-3 -yloxy, tetxabydropyran-4-yloxy, 2-imidazol- 1 -ylethoxy, 
2-(l,2,4-triazol-l-yl)ethoxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin- 1 -ylpropoxy, 
pyrrolidin-3-yloxy, pyrroUdin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 
5 3-pyirolidin-2-ylpropoxy, 2-moipholinoethoxy, 3-morpholinopropoxy, 

2-(l ,1 -dioxotetrahydro-4H-l ,4-thiazin-4-yl)ethoxy, 3-(l ,1 ^oxoteti^ydro^H-lAthia™Q- 
4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-yloxy, piperidin-4-yloxy, 
piperidin-3-ylmethoxy, 2-piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 
2-piperidin-4-ylethoxy, 2-homopiperidin-l -ylethoxy, 3-homopiperidin- 1 -ylpropoxy, 
10 homopiperidin-3-yloxy, homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy, 
2-piperazin-l -ylethoxy, 3-piperazin-l -ylpropoxy, 2-homopiperazin-l-ylethoxy or 
3 -homopiperazin- 1 -ylpropoxy, 

and wherein any CH 2 or CH3 group within the Q l -Z- group optionally bears on each 
said CH 2 or CH3 group a substitueht selected from hydroxy, amino, methoxy, 
15 methylsulphonyl, methylamino and dimethylaniino, 

and wherein any phenyl or heterocyclyl group within the Q ! -Z- group optionally bears 
1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl, ethyl and methoxy, 

and wherein any heterocyclyl group within the Q ] -Z- group optionally bears 1 or 2 oxo 
20 substituents; 

each of R 2 and R 3 is hydrogen; and 

Q 2 is an aryl group of foimula la 

G* 

G 3 
G 4 

la 

wherein G 1 is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyl, 
25 vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G 2 , G 3 , G 4 and G 5 , which 
may be the same or different, is selected from hydrogen, fluoro, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and 
ethoxy, 
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or G 1 and G 2 together form a group of formula :- -CH=CH-CH=CH-, -0-CH=CH- or 
-O-CH2-O-, and the 9- or 10-membered tricyclic heteroaryl or heterocyclic ring so formed 
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2 
substituents, which may be the same or different, selected from fluoro, chloro, bromo, 
5 trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy, and any bicyclic 
heterocyclic ring so formed optionally bears 1 or 2 oxo or thioxo groups, and each of G 3 , G 4 
and G 5 , which may be the same or different, is selected from hydrogen, fluoro, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl, ethyl, methoxy and ethoxy; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

10 

5. The use as claimed in claim 1 of a quinazoline derivative of the Formula I wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from hydroxy, 
methoxy, ethoxy, propoxy, benzyloxy, 2-pyrrolidin-l -ylethoxy, 3 -pyirolidin- 1 -ylpropoxy, 

2- morpholinoethoxy, 3 -morpholinopropoxy, 2-(l,l -dioxotetrahydro-4H-l,4-thiazin- 
15 4-yl)ethoxy, 3^1,lKiioxotetrahydro^H-l,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 

3- piperidinopropoxy, 2-(4-m ethylpiperazin- 1 -yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 
2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy, 3-metboxypropoxy, 
2-methylsulphonylethoxy, 3-methylsulphonylpropoxy and 2-(2-methoxyethoxy)ethoxy; 

and wherein any CH2 group within a R 1 substituent that is attached to two carbon 
20 atoms optionally bears a hydroxy group on said CH2 group; 

the Q*-Z- group is selected from tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 

2- imidazoM-ylethoxy, 2-(l,2,4-triazoM-yl)ethoxy, 2-pyirolidin-l -ylethoxy, 

3- pyirolidin-l -ylpropoxy, pyrrolidin-3-yloxy, N-methylpyrrolidin-3 -yloxy, 
pyrrolidin-2-yImethoxy, 2-pyirolidin-2-ylethoxy, 3-pyrrolidin-2-ylpropoxy, 

25 2-morpholinoethoxy, 3-morpholinopropoxy,2-(l,l-dioxotetrahydro-4H-l,4-thiazin- 

4- yl)ethoxy, 3-(l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy, piperidin-3-yloxy, hJ-methylpiperidin-3-yloxy, piperidin-4-yloxy, 
N-methylpiperidin-4-yloxy, piperidin-3-ylmethoxy, N-methylpiperidin-3-ylmethoxy, 
piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 2-(4-methylpiperazin-l-yl)ethoxy 

30 and3-(4-methylpiperazin-l-yl)propoxy, 

and wherein any CHj group within the Q*-Z- group that is attached to two carbon 

atoms optionally bears a hydroxy group on said CH 2 group; 
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and wherein any heterocyclyl group within the Q -Z- group optionally bears 1 or 2 oxo 
substituents; 

each of R 2 and R 3 is hydrogen; and 
Q 2 is an aryl group of fonnula la 




la 



wherein G is selected from fluoro, chloro, bromo, iodo, trifhioromethyl, cyano, methyl, ethyl, * 
vinyl, isopropenyl and ethynyl, each of G 3 and G 4 , which may be the same or different, is 
selected from hydrogen, fluoro, chloro, bromo, trifhioromethyl, cyano, hydroxy, methyl, ethyl, 
vinyl, allyl, isopropenyl, ethynyl, methoxy and ethoxy, and each of G 2 and G 5 is hydrogen, 

10 or G 1 and G 2 together form a group of fonnula :- -CH==CH-CH=CH-, -0-CH=CH- or 
-0-CH 2 -O, and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed 
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2 
substituents, which may be the same or different, selected from fluoro, chloro, bromo, 
trifhioromethyl, cyano, hydroxy, methyl and methoxy, and each of G 3 , G 4 and G\ which may 

15 be the same or different, is selected from hydrogen, fluoro, chloro, bromo, trifluoromethyt 
cyano, hydroxy, methyl and methoxy; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

6. The use as claimed in claim 1 of a quinazoline derivative of the Fonnula I wherein : 
20 m is 1 and the R 1 group is located at the 7-position and is selected from hydroxy, 

methoxy, benzyloxy, 3-morpholinopropoxy, 2-hydroxy-3 -moipholinopropoxy, 

3- (4-methylpiperazin- 1 -yl)propoxy, 2-hydroxy-3-(4-methyIpiperazin- 1 -yl)propoxy, 
2-methoxyethoxy and 2-(2-methoxyethoxy)ethoxy; 

the Q^Zr group is selected from tetrahydrofaran-3-yloxy, tetrahydropyran-4-yloxy, 
25 2-imidazol-l-ylethoxy, 2-(l,2,4-triazol-l-yl)ethoxy, 3-pyrrolidin-l-ylpropoxy, 

N-methyIpyiToIidin-3-yloxy, 3-morpholinopropoxy, 3-{l»l-dioxotetrahydro-4H-l,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, N-methylpiperidin-4-yloxy, piperidin-4-ylmethoxy, 
N-methylpiperidin-4-ylmethoxy and 3-(4-methylpiperazin-l-yl)propoxy, 
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each of R 2 and R 3 is hydrogen; and 
Q 2 is an axyl group of formula la 




la 



wherein G 1 is selected from fluoro, chloro, bromo and iodo, each of G 3 and G 4 , which may be 
5 the same or different, is selected from hydrogen, chloro and methoxy, and each of G 2 and G 5 
is hydrogen, 

or G l and G 2 together form a group of formula :- -CH=€H-CH=C(C1)-, -0-CH=C(Cl)- or 

-O-CHrO-, and each of G 3 , G 4 and G 5 is hydrogen; 

or a phannaceutically-acceptable acid-addition salt thereof 

10 

7. The use as claimed in claim 1 of a quinazoline derivative of the Formula I wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from hydroxy, 
methoxy, ethoxy, propoxy, isopropoxy, isobutoxy, 2-fluoroethoxy, 2,2,2-trifluoroethoxy, 
benzyloxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 
15 3-morpholinopropoxy, 2-(l,l-dioxotetrahydro^H-l f 4-thiazin-4-yl)ethoxy, 
3-(l , 1 -dioxotetrahydro-4H-l ,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy, 2-piperidin-4-ylethoxy, 2-(N-methylpiperidin-4-yl)ethoxy, 

2- homopiperidin- 1 -ylethoxy, 3-homopiperidm-l-ylpropoxy, 2-piperazin-l -ylethoxy, 

3- pipotizin-l-ylpropoxy > 2-(4-meth5dpiperaziD-l-yl)ethoxy, 

20 3-(4-methyIpiperazin-l-yl)piopoxy, 3-(4-cyanomethylpiperazin-l-yl)propoxy, 

2-[(2S)-2-caibamoylpyrrolidin-l -yl]ethoxy, 24(2S>2-(N-methylcarbamoyl)pyiTolidm-l- 
yl]ethoxy, 2-[(2S)-2-Q^-dimethylcaibamoyl)pyrrolidin- 1 -yl]ethoxy, 

2- tetrahydropyran-4-ylethoxy, 2-hydroxyethoxy, 3-hydroxypropoxy, 2-methoxyethoxy, 

3- methoxypropoxy, 2-methylsulphonylethoxy, 3-methyIsulphonylpropoxy, 

25 2-(2-methoxyethoxy)ethoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 

2- (4-pyridyloxy)ethoxy, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy and 

3- fcyaaiopyrid-4-ylmethoxy; 
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and wherein any CH 2 group within a R 1 substituent that is attached to two carbon 
• atoms optionally bears a hydroxy group on said CH2 group; 

the Q*-Z- group is selected from tetrahydrofuim-3-yloxy/tetn^^ 

2- pyrrolidin- 1 -ylethoxy, 3-pyrrolidin- 1 -ylpropoxy, pyrrolidin-3-yloxy, 

5 N-methylpyirolidin-3-yloxy, pyrroUdin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 

3- pyrrolidin-2-ylpropoxy, 2-moipholinoethoxy, 3-morpholinopropoxy, 

2- ( 1 , 1 -dioxotetrahydro-4H- 1 ,4-thiazin-4-yl)ethoxy, 3-(l ,1 -dioxotetrahydro4H-l ,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 3-piperidinyloxy, 
N-methylpiperidin-3-yloxy, 4-piperidinyloxy, ^-methylpiperidin-4-yloxy, 

10 piperidin-3-ylmethoxy, N-methyipiperidin-3-ylmethoxy, piperidin-4-ylmethoxy, 
N-methylpiperidin-4-ylmethoxy, 2-(4-methylpiperazin- 1 -yl)ethoxy, 

3- (4-methylpiperazin-l-yl)propoxy, cyclobutyloxy, cyclopentyloxy and cyclohexyloxy, 

and wherein any CH 2 group within the Q l -Z- group that is attached to two carbon 
atoms optionally bears a hydroxy group on said CH2 group; 
15 and wherein any heterocyclyl group within the Q ! -Z- group optionally bears 1 or 2 oxo 

substituents; 

each of R 2 and R 3 is hydrogen; and 

Q 2 is an aryl group of fonnula la 



G 2 




la 



20 wherein G 1 is selected from fluoro, chloro, bromo, iodo, trifluoromethyl, cyano, methyl, ethyl, 
vinyl, isopropenyl, ethynyl, methoxy and pynrolidin-lyl, G 2 is hydrogen, each of G 3 and G 4 , 
which may be the same or different, is selected from hydrogen, fluoro, chloro, bromo, 
trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, methoxy and 
ethoxy, and G 5 is hydrogen or methoxy, 

25 or G 1 and G 2 together form a group of formula :- -CH=CH-CH=CH-, -0-CH=CH- or 
-O-CH2-O-, and the 9- or 10-membered bicyclic heteroaryl or heterocyclic ring so formed 
optionally bears on the heteroaryl or heterocyclic portion of the bicyclic ring 1 or 2 
substituents, which may be the same or different, selected from fluoro, chloro, bromo, 
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trifluoromethyl, cyano, hydroxy, methyl and methoxy, and each of G 3 , G 4 and G 5 , which may 
be the same or different, is selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl, 
cyano, hydroxy, methyl and methoxy; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

5 

8. The use as claimed in claim 1 of a quinazoline derivative of the Formula I wherein : 
m is 1 and the R 1 group is located at the 7-position and is selected from hydroxy, 

methoxy, benzyloxy, 3-moipholinopropoxy, 2-hydroxy-3-moipholinopropoxy, 
3-(4-methylpiperazin-l -yl)propoxy, 2-hydroxy-3-(4-methylpiperazin-l-yl)propoxy, 
10 2-methoxyethoxy and 2-{2-methoxyethoxy)ethoxy, 

the Q*-Zr group is selected from tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 
.3-pyrrolidin-l-ylpropoxy, N-methylpyrroUdin-3-yioxy, 3-morpholinopropoxy, 
3-(l ,l-dioxotetrahydro-4H-l ,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 
N-methylpiperidin-4-yloxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy and 
15 3-(4-methylpiperazin-l-yi)propoxy, 

each of R 2 and R 3 is hydrogen; and 

Q 2 is an aryl group of formula la 

G* 

G \ 

wherein G 1 is selected from fluoro, chloro, bromo and iodo, each of G 3 and G 4 , which maybe 
20 the same or different, is selected from hydrogen, chloro and methoxy, and each of G 2 and G 5 
is hydrogen, 

or G 1 and G 2 together form a group of formula > -CH=CH-CH=C(C1)-, -0-CH=C(Cl>- or 

-0-CH 2 -0, and each of G 3 , G 4 and G 5 is hydrogen; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

25 

9. The use as claimed in claim 1 of a quinazoline derivative of the Formula I wherein : 
m is 1 and the R 1 group is located at the 7-position and is selected from methoxy, 

benzyloxy, 2-pyrrolidin-l-yIethoxy, 3-pym>lidin-l-ylpropoxy, 2-piperidinoethoxy, 




I 
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3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 2-{4-methylpiperazin- 
l-yl)ethoxy, 3-(4-methylpiperazui-l-yl)propoxy, 2- [(2S)-2^-meth>4c^amoyl)pyrrolidin- 
l-yl]ethoxy, 2-[(2S>2-(NJN-dimethylcarbamoy 

3- methylsulphonylpropoxy, 2-(4-pyridyloxy)ethoxy, 2-pyridylmethoxy, 3-pyridylmethoxy and 
5 4-pyridylmethoxy; 

the Q f -Zr- group is selected from tetrahydropyran-4-yloxy, 3-pyrrolidin-l-ylpropoxy, 
N-methylpyrrolidin-3-yloxy, 3-morpholinopropoxy, 3-(l J^oxotetrahydro-4H-l,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 4-piperidinyloxy, ^-methylpiperidin-4-yloxy, 
piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 3-(4-methylpiperazin-l -yi)propoxy, 

10 cyclopentyloxy and cyclohexyloxy, 

each of R 2 and R 3 is hydrogen; and 
Q 2 is an aiyl group of formula la 

G* 




la 



wherein G l is selected from chloro, bromo, trifluoromethyl, methyl, methoxy and 
15 pyrrolidin-l-yl, G 2 is hydrogen, G 3 is selected from hydrogen and chloro, G 4 is methoxy, and 
G 5 is hydrogen, 

or G 1 and G 2 together form a group of formula :- -CH=CH-CH=C(0)-, -0-CH=C(Cl> or 
-O-CH2-O, each of G 3 and G 4 is hydrogen, and G 5 is hydrogen or chloro; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

20 

10. The use as claimed in claim 1 of a quinazoline derivative of the Formula I wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from methoxy, 
ethoxy, propoxy, isopropoxy, isobutoxy, 2-fluoroethoxy, 2,2,2-trifluoroethoxy, benzyloxy, 
2-pyn-olidin- 1 -ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-piperidinoethoxy, 
25 3-piperidinopropoxy, 2-piperidin-4-ylethoxy, 2-(N-methylpiperidin-4-yl)ethoxy, 
2-morpholinoethoxy, 3-morpholinopropoxy, 2-(l,l-dioxotetrahydro-4H-l,4-thiazin- 
4-yl)ethdxy, 3-( 1 , 1 -dibxotetrahydro-4H- 1 ,4-thiazin-4-yl)ptt>poXy, 
2-homopiperidin-l -ylethoxy, 3-homopiperidin-l-ylpropoxy, 2-piperazin-l -ylethoxy, 



r 
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3- piperazin-l-ylpropoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 
3^4-methylpiperazin-l-yl)propoxy, 3-(^ 

2-[(2S>2-carbamoylpyrrolidin- l-yl]ethoxy, 2-[(2S>2-Q^-methylcaibamo>1)pyirolidin- 

1- yl]ethoxy, 2-[(2S>2-(N^^e 

5 3-raethylsulphonylpropoxy, piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 

2- (4-pyridyloxy)ethoxy, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy and 
2-cyanopyrid-4-ylmethoxy, 

and wberein any CH 2 group within a R 1 substituent that is attached to two carbon 
atoms optionally bears a hydroxy group on said CH 2 group; 
10 the Q ! -Z- group is selected from tetrahydropyran-4-yloxy, 3 -pyrrolidin- 1 -ylpropoxy, 

N-methylpyrrolidin-3-yloxy, 3-moipholinopropoxy, 3-(l,l-dioxotetrahydro-4H-l,4-thiazin- 

4- yl)propoxy, 2-piperidinoethoxy, 4-piperidinyloxy, N-methy]piperidin-4-yk>xy, 
piperidin-4-ylmethoxy, N-methylpiperidin-4-ylmethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 
cyclopentyloxy and cyclohexyloxy, 

1 S each of R 2 and R 3 is hydrogen; and 

Q 2 is an aryl group of fonnula la 

G* 




wherein G is selected from chloro, bromo, trifluoromethyl, methyl, methoxy and 
pyrrolidin-l-yl, G 2 is hydrogen, G 3 is selected from hydrogen and chloro, G 4 is methoxy, and 
20 G 5 is hydrogen, 

or G 1 and G 2 together form a group of fonnula : - -0-CH=CH-, -0-CH=C(Cl)- or 
-OCH2-O-, each of G 3 and G 4 is hydrogen, and G 3 is hydrogen or chloro; 
or a pbarmaceutically-acceptable acid-addition salt thereof. 

25 11. The use as claimed in claim 1 of a quinazoline derivative of the Fonnula I wherein : 
in is 1 and the R 1 group is located at the 7-position and is selected from methoxy, 
benzyloxy, 2-pynrolidin-l-ylethoxy, 3-pyirolidin-l -ylpropoxy, 2-piperidinoethoxy, 
3-piperidinopropoxy, 2-morpholinoethoxy, 3-moipholinopropoxy, 2-(4-methylpiperazin- 



WO 03/045395 



-209- 



PCT/GB02/05222 



l-yl)ethoxy, 3-(4-methylpiperazin- 1 -yl)propoxy, 2-[(2S>2-(N-methj4carbamoyl)pyiToliditt. 
l-yl]ethoxy, 2-[(2S>2-(&N-dime^ 

3- methylsulphonylpropoxy, 2-(4-pyridyloxy)ethoxy, 2-pyridylmethoxy, 3-pyridylmethoxy and 

4- pyridylmethoxy; 

the Q l -Z- group is selected from tetrahydropyran-4-yloxy, 4-piperidinyloxy, 
N-methylpiperidin-4-yloxy, cyclopentyloxy and cyclohexyloxy, 
each of R 2 and R 3 is hydrogen; and 
Q 2 is an aiyl group of formula la 



wherein G l and G 2 together form a group of formula :- -0-CH 2 -0-, each of G 3 and G 4 is 



or a phannaceutically-acceptable acid-addition salt thereof. 

12. The use as claimed in claim 1 of a quinazoline derivative of the Formula I wherein : 

m is 1 and the R 1 group is located at the 7-position and is selected from methoxy, 
ethoxy, propoxy, isopropoxy, isobutoxy, 2-fluoroethoxy, 2,2,2-trifluoroethoxy, benzyloxy, 
2-pyirolidin- 1 -ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 
S^-hydroxypiperidin-l-yi^ropoxy, 2-piperidin-4-ylethoxy, 
2^-methylpiperidin-4-yl)ethoxy, 2-morpholinoethoxy, 3-morpholinopiopoxy, 

2- piperazin-l-yIethoxy, 3-piperazin-l-ylpropoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 

3- (4-methylpiperazin-l -yl)propoxy, 3-(4-<7anomethylpiperazin-l -yl)propoxy, 

2- [(2S)-2-carbamoylp>irohdin-l-yl]eto^^ 

1- yl]ethoxy, 2-[(2S>2-(^^ethylcaA^ 

3- methyisulphonyIpropoxy, piperidin-4-ylmethoxy, ^-methylpiperidin-4-ylmethoxy, 

2- (4-pyridyloxy)ethoxy, 2-pyridylmethoxy, 3-pyridylmethoxy and 4-pyridylmethoxy; 

the Q ! -Z- group is selected from tetrahydropyran-4-yloxy, 4-piperidinyloxy, 
N-methylpiperidin-4-yloxy, piperidin-4*ylmethoxy, N-methylpiperidin-4-ylmethoxy, 
cyclopentyloxy and cyclohexyloxy, 




la 



hydrogen, and G 5 is chloro; 
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each of R 2 and R 3 is hydrogen; and 
Q 2 is an aryl group of formula la 



Gl 




G3 



la 



wherein G 1 and G 2 together form a group of fonnula -O-CH2-O-, each of G 3 and G 4 is 
5 hydrogen, and G 5 is chlono; 

or a pharmaceuticaUy-acceptable acid-addition salt thereof. 

13. The use as claimed in claim 1 of a quinazoline derivative of the Fonnula I selected 
from:- 

1 0 4-(2-chloro- 5-methoxyanilino)-5 ,7-di-(3-morpholinopropoxy)quina2oline, 

4-(2-bromo-5-methoxyanilino)-7-methoxy-5-^ 

4-(2-cMoro-5-methoxyanilino)-7Mnethoxy-5-^ 

4-(2-chloro-5-methoxyanilino)-7-[3-(4-meth^^ 

4-yloxyquinazoline, 
15 4-(2-chloro-5-methoxyanilino>7-(3-morpholinopropoxy)-5-tetrah 

4-yloxyquinazoline, 

4- (2-chloro-5-methoxyanilino)-7-{2-h^^ 

5- tetrahydropyran-4-yloxyquinazoline, 
4-(2-chloro-5-methoxyanilino)-7-(2-hydroxy-3-^ 

20 4-yloxyquinazoline, 

4-(2-chloro-5-methoxyanilino)-7-[3-(4-methylpiperazin- 1 -yl)propoxy]-5-tetrahydrofuran- 

3- yIoxyquinazoline, 

4- (2-chloro-5-methoxyanilino)-7-(3-moipholino 

3- yIoxyquinazoline, 

25 4-(5-chloronaphth-l-ylamino)-7-methox 

4- (3-chlorobenzofuran-7-ylamino)-7-methoxy-5-(N-methylpiperi 
7-benzyloxy-4-(2*brorao-5*methoxyanilino)-5-pipm 



r 
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4^2-bn>mo-5-methoxyanilino>7^ 

4-yloxyqyinazoline, 

4^2-bromo-5-methoxyanilino)-7-me^ 

4^2,4^chloro-5-methoxyaniliM 
5 4^2,5^Hmethoxyanilino)-7-metho^ 

4<2,4-dichloro-5-metboxyaniliDO^ 

4-yloxyquinazoline, 

4^2,4^ichlon>-5-methoxyai3ilm^ 

4-yloxyquinazoline, 
10 4^2,4^chloro-5-methoxyanilino>7-(2-moipbolinoethoxy> 

4-yloxyquinazoline, 

4^2,4-dicMoro-5-methoxyamlmo 

4-yloxyquinazoline, 

4K2-bromo-5-methoxyanilino)-7-(2^ 
15 4-yloxyquinazoline, 

4-(2-bromo-5-methoxyanilino)-7^2^ 

4-yloxyquinazoline, 

4^2-bromo-5-methoxyaiiilino)-7-[2-(4-methylpiperazin-l -)d)ethoxy]-5-tetrahydropyran- 

4-yloxyquinazoline, 
20 4-(2-bromo-5-methoxyanilmo)-7- 

4-yloxyquinazoline, 

4^2-bromo-5-methoxyanilino^ 

yl]ethoxy} -5-tetrahydropyran-4-yloxyquinazoline, 

4^2-bromo-5-methoxyaiiilino>7-{2^^ 
25 5-tetrahy<topyran-4-yloxyquinazoline, 

4^2-bn>mo-5-methoxyanilino>7-^^ 

4- yloxyquinazoline, 
4^5-methoxy-2-pyrrolidin-l-ylanifo^ 

5- tetrahydropyran-^-yloxyqiiiiiazoline, 
30 4^2-bromo-5-methoxyanilino>5-c^ 

4^2TcMoro-5-methoxyaniImo)^ 

4^2^hloro-5-methoxyanilko)-5-isopropoxy-7-[3^4-methylpipera2iii- 
1 -ylfrropoxylquinazoline, 
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4-(6-chloro-2,3-methylene<iioxyanilino)-5-c^ 
1 -ylethoxy)quinazoline, 
4-(6-chloro-2,3-methylenedioxyanilino)-5^ 
4^6-cMoro-2,3-methylenedioxyanilino)-7-meft^ 
5 4-(6-chloro-2,3-raethylenedioxyanilino)-7-^ 
4-yloxy)quinazoline, 

4-(6-chloro-2,3-methylenedioxyanilino)-7-^ 

4-(6-chloro-2,3-roethylenedioxyanilino)^ 

4-yloxyquinazoline, 

1 0 4^6-chIoro-2,3-methylenedioxyamlino)"7^3-pynoUdin- 1 -ylpropoxy)-5-teti^ydropyran- 
4-yloxyquinazoline, 

4- (6-cMoro-2,3-methylenedioxyanilino)^^^ 

5- tetrahydropyran^-yloxyquinazoline, 
4-(6-cMoro-2,3-methylenedioxyanilino>7-^^ 

15 5 -tetrahydropyran-4-yloxyquinazoline, 
4^6-chloro-2,3 -methylenedioxyan^ 
4-yloxyquinazoline, 

4-(6-chloro-2,3-methylenedioxyanilino)^ 
4-yloxyquinazoline, 
20 4-(6-chloro-2,3-methyIenedioxyanilino)-7-piperidm 
4-yloxyquinazoline and 

4- (6-chloro-2,3-methylenedioxyanilino)-7-(N^^ 

5- tetrahydropyran-4-yloxyquinazoline; 

or a pbannaceuticaUy-acceptable acid-addition salt thereof. 

25 

14. The use as claimed in claim 1 of a quinazoline derivative of the Formula I selected 
from:- 

4-{2-cMoro-5-methoxyamlino>7-[3-{4-m 
4-yloxyquinazoline, 
30 4-(2-cMoro-5-roethoxyanilino)-7-(3-moipho^ 
4-yloxyquinazoline, 

4^2,4-dichloro-5-roethoxyanilino)-7-(2-pyrroH^ 
4-yloxyquinazoline, 
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4-(2^hloro-5-methoxyaniliiio)-5-isopropoxy^^^^ 

4-(6^hloro-2,3-methylenedioxyanilm^ 

4-yloxyquinazoline, 

or a pharmaceutically-acceptable acid-addition salt thereof 
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